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(57) In the present invention, there are obtained 
aliphatic polyesters having a controlled thermal decom- 
posing property, hydro! izability, and biodegradability, in 
which OH terminals and COOH terminals are 
decreased to 50% and 30% f respectively, through a 
ring-opening polymerization of a lactone and lactide by 
a mono alcohol having a high boiling point or a metal 
alkoxide. or by further decreasing both terminals 
through combining produced polymer terminals with a 
diisocyanate and, from a composition containing the 
polyesters, there is obtained a particle-state composi- 
tion for agriculture and gardening in which a duration 
period of a fertilizing effect can be controlled, and which 
is not remained in soil by decomposition. From a resin 
primarily containing fatty acid cellulose ester deriva- 
tives, there are obtained a base film for a marking film 
which does not include a problem such as volatilization 
and migration of a plasticizer and a picture image form- 



able heat-sensitive transfer recording material which is 
excellent in strippability, coloring concentration, and 
brightness, a conductive coating composition which is 
excellent in storage stability, adhesion, and conductivity, 
a single-liquid type coating and a moisture-curable graft 
copolymer, and a coating composition which have a non 
toxicity and nonirritating property and which are excel- 
lent in disability. A copolymer in which average chain 
length in lactone and lactide units are controlled is 
excellent in heat resistance and impact resistance. 
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moon No I of the present invention relates to aliphatic polyesters having a controlled thermal decomposition prop- 
IT hydrolyza £ ^ and bfodegradability. and a method for the preparation thereof. In more detail, i, relates to a.ip hat, 
Sestels Sh comprise polymerizing a cyclic ester monomer using a monoalcohol as an inrt.ato, aliphatic polyes- 
ters in which terminal groups are modified, and a method for the preparation thereof. 

Funner, No I, of the present invention relates to a particle-state fertilizer coated by a degradab e hm ayer 
whteh comprises a biodegradable terminal-controlled aliphatic polyester which comprises a monomer un of at leas 
Z one of a lactone and Ltide, in which proportion of the number of an alcohol-termina, Is not more than 50% and/or 
proportion of the number of a carboxylic acid-terminal is not more than 30%. . 
mow] Still further, No. Ill of the present invention relates to a particle-state fertilizer coated by a degradable th.n 

laver which comprises a biodegradable cyclic ester-modified cellulose ester. 

raooT Th ?L layer to be employed for the particle-state fertilizer of the present invention ,s decomposed by micro- 
organisms in sX and'rt does not LZy remain in soil. Further, in the thin layer, a variety of additives and chem.cals can 

hp added for adiustinq elution of the particle -state fertilizer. 

moos? Also No IV of the present invention relates a base film for a marking film which composes resins primarily 
Sing a speeded cellulose ester-based derivative. In more detail, it relates to a base film for a ^ 
comprises resins primarily containing a specified cellulose ester derivative in which a cyclic ester ,s nng-open.ng graft- 

raooer'^AIso No V of the present invention relates a heat-sensitive transfer picture image recording material. In 
more ietailtrelates to a heat^ensitive transfer picture image recording material having an excellent df^tan 
Heat transfer sheet containing a sublimatable dye, in which concentration of coloration ,s high and. .n wh.ch there can 
b "m ^frecor e d e ed picture image having an excellent brightness, and relates to a method ^^^6^ 
moon Also No VI of the present invention relates a heat-sensitive transfer record.ng material and, .n more deta,L 
!t Ses to a heat sensitive transfer recording materia, in which there are not caused a stickmg phenomenon and a 
blockina phenomenon, and which is excellent in storage stability and printing quality. 

moosi Also No V I of the present invention relates a conductive coating composition. In more detail, ,t relates to a 
Stive coaling composition which comprises a mixture of a resin for a conductive coating <^^«"£! 
ester derivative obtained by a ring-opening graft-polymerization of cyclic esters to a cellulose ester having hydroxy 
group w th a ^onducSvep-Unt composed of a mixture consisting of a conductive carbon black and a scaly graphrte 
SS Also No. VIII of the present invention relates a moisture-curable graft copolymer which ,s useful as a coating 
for car parts construction, and repairing, and relates to a coating composition containing thereof. 
35 0010 " And a so No. X the present invention relates a lactide/.actone copolymer and a method for the preparation 
me eof and in more detail, it relates a lactide/lactone copolymer in which an average continuous chain lengt . con- 
imned in respective units ot the copolymer, and relates to a method for the preparation in which an average continuous 
chain length can be freely controlled in respective units of the copolymer. 

40 TECHNICAL BACKGROUND 

(the No. I of the present invention) 

f001 11 In recent years, treatment of waste plastics is becoming a social problem, and recycling of plastics material 
and oldegradable plastics are paid attention. An aliphatic polyester resin is one of materials which are large.y desired 

Spro actone having a low molecular weight is an important materia, as a raw materia, for a polyurethane, a paint and 
a coating agent. A po.ycapro.actone having a high molecular weight is emp.oyed as a mo.ded article such as a compost 
baa fishinq lines tees for golf, and a hot-melt adhesive, etc. owing to biodegradability. 
so ra013 Further the aliphatic polyester has been widely employed as a preferred material a.so in uses such as a use 
or molding irious portions of human body and a use by fitting to human body. For example, a gyps for medica care 
(JP A 58081^42 Official Gazette) and a face mask for irradiating radiation rays (JP-A-6021 501 8 Official Gazette) have 

fo'oiT™ It is known that although such the aliphatic polyester has a peculiar therrnalfy-decomposing 
55 yzabi ity. and biodegradability, etc., respectively, in the case of the uses, thermal.y-decompos.ng 

i^and biodegradability, decomposition or degradation rate become important depending upon the uses thereof, 
accordingly their properties can be modified by various copolymerization. 

[0015] For example, the thermally-decomposing property, hydrolability, and biodegradability of the aliphatic poly- 
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esters are controlled by a copolymenzat.on of a lactone with a lactide, a copolymerization of a lactone with a qlvcolide 
a copolymerizat.on of a lactone with a carbonate, a copolymerization of a lactone with a cyclic ester I rZn^^l 
of a .actone with a lactam and, or modification of composition ratio, etc * ' COp0, V™"™™ 

5!2mi 89823^ Jp"a EESST ° ■ 5?" * iS ^ * ^'VP 0 ' by an isocyanate compound 

lli l k JP A-051 78955 Official Gazettes). However, since a polymer having a sufficiently hiqh molecular 
we ght can be obtained wrthout a crosslinking reaction in the aliphatic polyester which is obtained bv the TnoTenln 
polymenzation such as in the present invention, there was not investigated a reaction ^E^S^^ 

[0017] in the case of controlling the thermally-decomposing property, hydrolability, and biodeqradabilitv of the 

vanous other physical properties, resulting in that there cannot be obtained a target polymer 
(the No. II of the present invention) 

Ih^L k ith6 ?' f , r PUrP ° Se ° f mani,estetion ° f a fertilizing effect depending upon growth of farm products 
there have been developed various fertilizing effect-controllable fertilizers 9 products. 

ToZteJ^eJonr T T° Sed C ° mmercial *-PP»ed * Particle-state ferti.izer in which a coat- 
ing material is coated on the surface. As described in JP-B-95000505 Official Gazette them h auo h no „ 
ious fertilizing effect-controllab.e fertilizers in. for example. USP tSSS^S^S^^SSS^ 
Patent 8,5829, JP-B-620t5832 and JP-B-67013681 Official Gazette, However, it VS^ ^SS^Z 
fnnoLT° n T ° ,er, "' Zing com P° nents in a " the fertilizing effect-controllab.e fertilizers J 
hin >!L ■ 0n < ha ° therhan * JP-B-85021952 and JP-B-85003040 Official Gazettes disclose a method for tormina a 
thin layer ,n wh,ch there ,s employed a coating material primarily containing a polyolefin and in the case i oTcoaZ Zl 
surf ace o particle-state fertilizers, a ho. air is blown to dry together with spraying a ^^^^I^SSS^l 
contrln Z er, K iZerS - 11 " taU9ht th3t ,he meth0d is cha ^erized in that an e.ution rate of th ^ eSrs can be 
oZ^VltZT™ * PUt ^ *** 3 ^ iS 

tion's mainL U ine e d r h JP H B " 8500304 ° JP " A - 55901 672 ° fflcial Ga ^ttes. etc. show that a function for controlling elu- 
esin a r » T Y : SPerS,n9 in0r9aniC P ° WderS SUch as talc and su| P hur int0 a thin layer of the polyolefin based 
0022? th T ,here iS accelerated the ^gradation or decomposition of residual thin layer after e"ution 
[0022] In the particle-state fertilizers which have been conventionally proposed the coating lasers do not ca,?^ 
degradahon or decomposition, and even though those caused the degnJaL" those rema" so^uZTn thaUt 
ss ^r IZSlSr Pr ° dUCe P0 " U,i0n ^ ^ 9r0Wth ° f farm Pr0dUCtS " SOi ' ances. and wat ToMmXntS 

d°e 0 n 2 rLhir,r rOm H ,h !! reaSOr1, ,h6re h3S bSen intensive| y desirad a particle-state ferti.izer in which a thin layer has 
degradability and a duration period of a fertilizing effect can be controlled V 

[0024] ,n such the degradable thin layer, degradabilrty means degradation by light, oxygen, and microorganisms. 
<o [0025] Particularly, in the conventional particle-state fertilizer coated, it is difficult to control the elution rate of ferti 

siTnc ;° mP T n,S ' and ,hCre haS bee " 3 draWback that ,he ,ertilizi "9 - a Pt to beTadT^e^XcTrcum-" 

stances such as weather and soil. Further, it is pointed that the thin layer after elution of the ferttfeinc cl Z 
remam .n soil over a long time of period without degradation. fertilizing components 

« ™ 261 , r that reaSOa U,i,ization of biodegradable resins has been often tried and. for example JP-A-07033576 

d c ; a :t r°> a combina,ion of a a p^c a Ci d. or an au^ s 

eZoZ ZTcT T m0leC , U ' ar W6i9ht P W nes - and P araffi -- However, since tlTe ^ZZlZ tX 
employed , th • case has a melting point of 60°C. blocking is occasionally caused in transport or storage of products 

po^pro.ac"one ' abaMgBM ^*«000S05 also likewise discloses particle-state fertilized coated by a 

t HOW , eVer - in ,he C ° a,i " 9 ma,erial Such as ,he Polycaprolactone and polylactic acid since deoradation of the 
coating materials ,s too quick, those are not preferred in the case of employing as a gradually-disSateaSe Zt er 

(the No. Ill of the present invention) 

[0030] Further, in JP-A-, 1 1 ,637, Official Gazette, there is proposed the use of a cellulose acetate having a low 



30 



BNSDOC1D <EP 1043683A1 | > 



EP 1 048 683 A1 

substitution degree which is poor in solubility and, in the case of employing coating for a Pf'^^^ 
methylene and tetrahydrofran are employed as solvents. Accordingly, handing and pnce of the solvents have been 
problematic. 

5 (the IV of the present invention) 

mo3ll A marking film means a film which is stuck on wall surface of transport vehicles, buildings, and electric-light 
EE etc fnwh ch a printed and ink layer are formed on one surface of a base film for (wappen) to prepare vanous 
patterns ad a pressure sensitive adhesive layer is formed on other surface, which is employed by ttctang * £ surface 

,o of a large-size outdoor advertisements, road signs, signboards on streets, company trade names, etc and ^dothes 
21, necessaries, and toys, etc. It is pais attention owing to effectively setting by only st.ck.ng in place metho for 
individually coating a paint. As a base film which has been conventionally employed for a marking film, although a pol- 
lster «t and a p'olyurethane film are also known a little, a film made from a po.yvinylch.oride-based resm .s typ^l .n 
vfew of weatherability total properties in use (that is, characteristics depending upon elasticity, a readily st.ck ng prop- 

„ r^onto a c^ed surface, a" readily sticking property of a curved film onto a plain surface, and bulkiness of a f.lm), and 

roo?2] The vinylchloride-based resin is excellent in various properties such as physical properties, 

L formability and printing applicability, and which has been preferably employed as a base film material for the mark- 

["oo^' in the vinylch.oride-based resin which is a typical example as described above, ^^^^ 
preferably 300-2000, and more preferably 600-1500, and a polyvinylchloride homopolymer resin or a copolymer resin 
of vfnylchloride monomer with various monomers such as an olefin-based, diene-based. haiogenated viny.-based, 
(metWacrvlic ester-based, vinyl ester-based, vinyl ether-based, and styrene-based monomers. 
0034 n ddlnta.*, as on /example of the marking film and use modes thereof, there is exemplified a rolled marij.ng 
Hm in which there is prepared a base film having 50 urn for the marking film of the vmylch onde resm cast by p lashsol 
mTthod, and desired durable patterns, etc. are printed on one surface, and optionally a clear ink ,s over-printe to , gn» 
a high durability and, an acrylic-based pressure sensitive adhesive is coated in the thickness of *PP™^ ™»™ 
on another surface and optionally, a releasing film is laminated as a backing film. It is stuck on surface of the body of a 
car etc. string of! (the releasing film at asticking place afterforming a cutting mark line in orderto cut * into a des.red 
so shape bv a hand-cut, computerized machine-cut, and punching cut. 

rO0351 In the meantime, it is reported that the above-described polyvinylchloride-based res.n which has been pret- 
ty employed has a large possibility that it produces harmful substances such as dioxine during burning and dump- 
ing, and as a result, a research for substitute resin materials is in progress. 

[00361 As one of the substitute resins, there are paid attention a cellulose ester, for example, a cejulose; acetate a 
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10036 AS One O Uie buu&uiuic iconic, imwiw u,v, . . 

cellulose acetate butylate a cellulose acetate propionate which are all a cellulose derivative, and which satisfy a variety 
Tp^^^Li such as excellent toughness, glossiness, transparency, oil resistance, and weatherabilrty as 

HEH HowTeM? tTse are thermally melted alone, discoloration and decomposition are simultaneously caused 
Lnd further elnlugh there is applied a so-called block method in which the above-described cellulose denvatives 
ar d ssolved kneaded 'compressed and molded to prepare a sheet, there cannot be obtained a resin having an excel- 
in heating and a p.asticizing property without the addition of a plasticizer. In the ca se, , as a ^p.ast.cizer there 
are empbyed a phthalate (for example, dimethyl phthalate, diethyl phthalate, dibutyl phthalate. butylbenzyl phthalate 
and e7hylphthai y r P hthalate ethyl glyco.ate. etc.), a trimeritate (for example, trimethy, trimentate, tnethy. 
2-ethylhexyl azelate, etc.), a normal phosphate (for example, tributyl phosphate, cresyl diphenyl phosphate, and 2- 
ethylhexyl diphenyl phosphate, etc.), and a licinolate (for example, methyl acetyl licinolate), etc. 
[0038] However the cellulose esters containing the plasticizers have a problem that a softening pent becomes too 

U0391 Further since the cellulose derivath/es such as the cellulose esters are usually strong in polarity, there must 
be selected a plasticizer having a strong polarity. However, as a plasticizer which satisfies wide range Properties com- 
oatibilitv a plasticizing effect, a high transparency, non-volatility, and a non-migrat.ng property, a conventionally known 
pS Ser fiSSfl a low molecular weight is known alone, and the plasticizer is apt to readily volat.le during mott«or 
after molding. Accordingly, it has a problem that a working circumstance during molding becomes worse and d.men- 
sionai stability towers in a molded article. 

[00401 Further, the plasticizer migrates toward a pressure sensitive adhesive layer or a pnnt.ng surface m the mark- 
no film resulting in that an adhesive power lowers in the former and a stain by dust sticking is caused in the latter. 
004 T' As a result, there is limited the use of a low molecular weight plasticizer for the cellulose derivatives such as 

the cellulose esters, etc., and it is an existing circumstance that it obstructs an enlargement of uses for a f.lm or a sheet 

made by the materials, particularly, the use for the marking film, etc. 
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£^L* JL ° r t0 overcome the limita,ion in use of ,he low molecular weight plasticizer. for example JP-B- 
680 6305 Official Gazette discloses a technology in which there is added a high molecular weight plasticizer which is 
a polyester hav.ng an average molecular weight of 700-4000 obtained from a cellulose acetate which is a fatty acid cel- 
lulose ester, a glycol, and an aliphatic dibasic acid. The plasticizer is excellent in compatibility with a cellulose acetate 

s having an acetylated degree of not less than 52% (substitution degree of not more than 2.2). 

[0043] Further. US Patent No. 3781 381 Specification discloses a technology in which a polymer from a cyclic mon- 
m^f ^ e-caprolactone is added to a cellulose acetate (substitution degree of 2.5) whteh is a cellulose ester 
0044] St.ll further. US Patent No. 4731 1 22 specification discloses a thermoplastic resin composition in which a cel- 
lulose acetate butylate and a cellulose acetate contain tributyl citrate, triethyl citrate, and a polyethylene glycol 

w [0045] However, the above-described high molecular weight plasticizer is still insufficient in compatibility with the 
cellulose ester and particularly, in the case that it is applied to a cellulose ester having a low substitution degree, it is 
difficult o prevent that ,t bleeds out of a molded article, and it volatilizes from a molded article, resulting in that it 
adversely affects to physical properties such as an outer appearance of a molded article which includes a decrease of 
transparency by phase separation, and a decrease of a plasticizing effect 

15 

(the No. V of the present invention) 
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[0046] As a heat-transfer method for a picture image, various methods have been conventionally known and for 
example, there is proposed a method in which a variety of full-color picture images are thermally formed on a picture 
image recordmg sheet by bringing into contact a heat-transferable sheet in which a recording agent such as a sublimat- 
able dye is earned on a base material sheet (for example, a polyester film, etc.) with a picture image recording sheet 
having a dye receiving layer on a material (for example, paper and plastic film, etc.) to be transferred which is capable 
of dying by using a sublimatable dye. 

El * e '" eth0d ' a ,hermal head of a P" nter is ^Ployed as a heating means, and a great many of color dots 
including 3 or 4 colors are transferred to a picture image recording sheet by heating for an exceedingly short time of 
period, resulting ,n that a variety of full-color picture images are thermally reappeared on a recording sheet Thus- 
formed picture image ,s very distinct because a dye is employed as a coloring material, and it is excellent in transpar- 
ency. Accordingly, a picture image obtained is excellent in repeatability of a medium color and a contrast, and there can 
be formed a high-quality picture image which is much for a full-color photograph 
30 [0048] In the heat transfer method, there is important not only a construction of a heat-transferable sheet but also 

,^1^'°" °J 3 plCture , ima . 9e r6COrdin9 sheet - As the P icture ima 9 e ^cording sheet by a heat-sensitive transfer, 
there has been known a sheet ,n which there is formed a picture image recording layer using, for example, a polyester: 
based res n a v.ny. resm containing halogens such as a polyvinyl chloride-based resin, a polycarbonate-based resin 
as baseS ete r6Sin ' 30 aCrVliC baSed resin ^ a cellulose-based resin, an olefin-based resin, and a styrene^ 

[0049] m such the picture image recording sheet by a heat-sensitive transfer, as a means by which a dyeing prop- 
erty becomes excellent in the sublimatable dye to be transferred, there is a method for forming a dye receiving layer 
using a resin having an excellent dyeing property. «*mng layer 

[0050] For example, JP-A-6221 1 195 Official Gazette proposes a picture image recording sheet by a heat-sensitive 
transfer ,n which a p.cture image recording layer having a high surface smoothness is formed by a mixture containing a 

Sl,Trihl a ?K a r in JT be read " y dy6d SUCh 85 3 POlyeSter ' 8n ep0Xy resin ' and a Po^styrene. In the JR it is 
descr bed that the resm which can be readily dyed may be a water soluble-type and an emulsion type one 
[0051] However, the resin which can be readily dyed by a dye has a low softening point and. in the case that a dye- 
ece-vmg layer ,s formed in the heat transferable picture image recording sheet using such the resins, the dye-receiving 
layer and the heat-transfer sheet are adhered to each other by heat of a thermal head during forming a picture image 
and. when those are stripped from each other, there is caused a problem (a so-called abnormal transfer) that a dye 
layer ,n he heat-transfer sheet is entirely transferred onto the picture image recording sheet by fusing each other Also 
as a method for improving a dye-affinity in a dye, there are a method in which a plasticizer is contained in the dye-receh/ 

5„ 3 me,h ° d imPrOVin9 3 diffUSib ' e Pr ° Perty in ,he dye °' hea t-^"Sfer. However, a picture image formed 

so blots and storage property is low. 

[0052] JP-A-62222895 Official Gazette discloses a picture image recording medium in which a dyeing layer in the 
Picture image recording medium which is a sublimatable heat-sensitive type one contains an acrylic-based polymer and 
a surface improver havmg a fluorine-based or silicone-based graft or block structure 

El ^"Tk, 41 ! 2 0ffiCia ' Ga2ette Pr ° POSeS ,ha * 3 dye receivin 9 layer in a P icture im a3e sorting medium 
which '7J ubl ^f ab,e t heat . S f en s.tive type one is formed by a composite polymeric water-based based dispersion in 

ZTr; 7a Z ! , V T K 15 '° rmed by 3 P ° lymer ° f 3 c °P 0| y es ^ ^sin having at least one polar group with a copo- 
cTncln, UnSa * Ura,ed corT1 P° und - However, in the picture image recording medium, it is difficult to improve a coloring 
concentration and clearness of a p,cture image while elevating a strippability from a heat-transfer sheet. As described 
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above when improving a dye-affinity of a dye receiving layer, a strippability lowers and, when intending to improve the 
strippability and storage stability by forming a picture image recording layer using a resin in which a dye absorbed is not 
apt to migrate through the dye absorbing layer, dye-affinity of the dye becomes lower, resulting in that there cannot be 
formed a picture image having a high concentration and high clearness. 

(the sixth aspect of the present invention) 

r00541 in a heat-transfer recording method, a printing is recorded on a paper to be transferred as follows. First of 
all the paper to be transferred is brought into contact with a heat-transferable ink layer in a heat-transfer recording 
medium composed of a substrate and the heat-transferable ink layer which is arranged on the surface of the substrate 
under pressure and then, a thermal head is brought into contact with an opposite surface (back surface) of the heat- 
transferable ink layer in the substrate. Subsequently, the thermal head is heated by supplying a pulse-state s,gnal cur- 
rent into the thermal head and, the heat-transferable ink layer is melted or sublimated by heating. 
[00551 In a thermally melt type transfer recording method, a picture image is recorded as follows. In the case of 
Week painting, there is employed a heat-transfer recording medium in which carbon black is added to an ink layer and, 
in the case of color printing, a heat-transfer recording medium composed of three primary colors such as yellow, 
magenta, and cyan are separately prepared and, the three primary colors are transferred in order onto the same paper 

to be transferred, respectively. , . . 

[00561 On the other hand, in a sublimation type heat-transfer method, a contrast-controlled printing can be readily 
conducted while controlling the amount of an ink which sublimates by a heat amount from a thermal head. In order to 
print a picture image with a high concentration, input voltage is elevated or input time of period of an electric current 
pulse is lengthened and, in order to print a picture image with a low concentration, input voltage is lowered or input time 
of period of an electric current pulse is shortened. A color printing can be conducted by the same method as in the ther- 
mally-melting type method, and a color printing having a high contrast can be conducted by changing quantity of heat 

on the thermal head. .. 

[0057] In the mean time, as a substrate for a thermal melting or a sublimation type heat-transferable recording 
medium there has been conventionally employed a plastic film such as a polyethylene terephthalate (PET). Herein, the 
plastic film such as the PET occasionally fusedly-adheres to a thermal head by melting in a contact port.on to the ther- 
mal head because of heat of the thermal head during transferring, resulting in that the recording medium cannot 
become transferred with a stable speed. 

[00581 The phenomenon (a sticking phenomenon) not only remarkably lowers a printing quality but also causes a 
significant noise when the fusedly-adhered film is stripped off from the thermal head, and allows to stop transferring of 
the recording medium, or occasionally causes a fracture of the substrate. In order to prevent the sticking phenomenon, 
there are proposed a variety of methods for forming a thermally resistible protecting layer at one surface (a surface 
bringing into contact with the thermal head which is an opposite side of a heat-transferable ink layer) in the substrate. 
[00591 For example JP-A-55007467 and JP-A-631 72688 Official Gazettes propose that there is set up a heat- 
resistible protecting layer composed of a silicone resin, an epoxy resin, a melamine resin, a phenol resin, fluor.ne resin, 
a polyimide resin, a polyamide resin or a cellulose resin at one surface of a substrate. 

[0060] Further JP-A-60201 989 Official Gazette proposes that there is set up a heat-resistible protecting layer com- 
posed of an aromatic polyamide, and JP-A-60201 989 Official Gazette proposes a heat-resistible protecting layer com- 
posed of an aromatic polysulphone-based resin, respectively. However, the heat-resistible protecting layer is insufficient 
for protecting the sticking phenomenon and. in the case that the heat-transferable recording medium is stored in a rolled 
state there is caused a so-called blocking phenomenon that the heat-resistible protecting layer adheres to a heat-trans- 
ferable ink layer By occurrence of the blocking phenomenon, the heat-transferable recording medium in a rolled state 
becomes not occasionally smoothly transferred, components in the ink layer which migrate and adhere to the heat- 
resistible protecting layer adhere to a heating body in the thermal head and surroundings thereof, resulting in that print- 
ing quality is remarkably lowered. 

[0061] Still further JP-A-61 143195 Off icial Gazette proposes that there is set up a back surface layer (a heat-resist- 
ible protecting layer) composed of a silicone-graft or block acrylic-based copolymer. The back surface layer composed 
of the silicone-graft or block acrylic-based copolymer is excellent in a slipping property and prevents a sticking phenom- 
enon and it is excellent in heat resistance and a blocking resistance. However, since the s.hcone-graft or block acrylic- 
based copolymer is poor in a film formability, the back surface layer composed of the copolymer is shaved by the ther- 
mal head when continuously printing and, components of the back surface layer adhere to the heating body of the ther- 
mal head and circumstances thereof, printing quality lowers as well as in the case of the occurrence of the blocking 

[OWSzT 6 " For that reason, there is a drawback that the thermal head must be often cleared in order to obtain an excel- 
lent printing quality. .. 
[0063] JP-A-01221281 Official Gazette proposes that there is set up a heat-resistible protecting layer in which a sil- 
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icone oil added to an ethyl cellulose resin. However, as well as a method (JP-A-571 29789 Official Gazette) in which 

SlfthT 3 reSi ?, lay K in ^ iCh I" 6 ' 6 iS 3dded 3 SUrfaCe aCtive a9ent which is solid ° r semi -s°Kd ^ ordinary tem- 
ZTZ h ' S ' ^ add,,iVeS SUCh 35 the Si ' iCOne 0i ' ° r ,he surface active a 9 ent ™9™ toward^nTk 

remaVkab.y^'ed CaUSe UneVenneSS 0< tranSferrina and lack of a P icture >™9». resulting in that printing qualrty is 

[0064] JP-A-01234292 Official Gazette describes that there is set up a heat-resistible protecting layer in whteh a sil- 

A o" G^'Trf "? reSi " C ° ntaining 3Ceta,e 9TOUP ° f the 6S,er reSi " COn ' aini "9 - ' -Son- a - 5- 

t »„ 2? S h IDeS ,hat ,h6re iS S6t UP 3 Pr ° tecting layer in which wa * es - hi 9her fatty acid amides 

ZZnT are 10 aP aCryNC reSin ' 3 P °' yeSter r6Sin ' and 3 ce " U,0Se der ^ etc " Howeve7there are m 

remained an .nconven.ence such as the above-described sticking phenomenon and blocking phenomenon and an 

™ZIT 33 UneVenneSS ° f ,ranS,errin9 and 8 ,8Ck ° f 3 P,C,Ure lma9e by mi 9 rati0 " of the addles "ward 

SIS J r; A "° 62 f f 61 0ffiCia ' GaZette Pr ° POSeS tha ' there is emp,oved a cel,u,ose modi,ie d polymer in which a 
cellulose and/or a cellulose denvative are a main polymer and a copolymer of a reactive silicone oil wiih a vinyl mono 
mer is a branch polymer as a protecting layer. As a method for introducing the vinyl monomer into the cellulose deriva- 

nnt'^r h h P T ° Sed - ,S 3 m6th0d in WhiCh 3 P 0 *"""**™ of ^e vinyl monomer is initiated by pulling 
out an active hydrogen of the cellulose, and another is a method in which vinyl groups are introduced into the ceSulose 
der.vat.ve, followed by allowing to polymerize with other vinyl monomers. Further, there are proposed two methods for 
introducing a react.ve silicone oil, and one is a method in which a reactive silicone oil having vinyl group is Towed to 
react with other vinyl monomers and the above-described cellulose derivative psanoweato 

L 0 ^m h in ( =.H A 2 t h er iS 3 met ^ d WHiCh 3 r6aC,iVe Si ' iCOne 0H haVi " 9 3 hydr0Xyl 9 mu P or an e P° x V 9'oup at a terminal 
.s c°mb.ned with an isocyanate compound having vinyl group to introduce a double bond, followed by allowing to react 

TU T I r y T" omers and the above-described cellulose derivative. As described above, the method for the prep- 
arat.cn of the cellulose-modified derivative is complicated in the JP-A-06270561 Official Gazette and productive is 
poor, and the monomers to be employed are expensive. Accordingly, the methods are not preferred because of a view- 

fJUMll \ji costs. 

Slnc,^? 8 ™^ hereinabove ' * is an existina circumstance that as the heat-resistible protecting layer for the 

aL h \ eC °T 9 med,Um> a,th0U9h th6re h3Ve bee " pr ° p0Sed various materiate until "ow, there is occasion- 

ally caused a decline of a pr.nt.ng quality by occurrence of a worse transferring and an abrasion of a thermal head or 
occurrence of a fracture, etc. in a substrate and, moreover, a blocking resistance and thermal head stain resistance 
etc. are insuff.c.ent, and satisfied protecting layers are not found out. resistance, 

(the No. VII of the present invention) 

[0068] Heretofore, as a method for coating a conductive coating, there has been usually carried out a method in 
which a conductive coating composition is coated on a nonconductive material to be coated such as inorganic mater*, s 
and plast.cs, and after giving conductivity to the surface of the nonconductive material to be coated, and thTn atn st 
mg-coatmg composition is coated by static coating. 

alkvTbase^in ^^^^ coatin S c omposition, there has been known, for example, a mixture in which an amino 
alkyd-based resm and an ammo acryhc-based resin, etc. are mixed and dispersed with, for example powdered metals 

nium dLT ?; tee '' tin ' x PPer ' 3d a ' UminUm; 3 me,a ' ° XWe SUCh 35 Zinc ° xide ' -nductive'i. ers^as a «a 
n.um diox.de-coated m.ca, a silicone, and cobalt sulphide, which are a conductive pigment 

Sin H ° WeVe I' SinCe tha powdered meta,s themselves have small electric resistance, although the use amount is 
smal^ those are not practice, because of a high price. Further, there is a drawback that since those have large spec fie 
gravity those are separated from resin components and sink in a bottom of a vessel, and those aggrega e and those 

Sino e a i a n n9 t h ; "h 9 * '°? * b6C ° meS " * in a " origina. sLe'in pite of a" 

bicnml? 9 I" 0fmed 3 COa,in9 ' ayer C ° mainin9 3 Smal1 amount of P° wdered ratals, and conduct*! 

becomes worse in a coating layer. ' 

[0071] On the other hand, the metal oxides have a drawback that since the metal oxides themselves have a lamer 

2 the Powdered metate. use amount becomes large, resulting in that there become worse storage stability and 
physical properties in a coating composition. ~«u"ny <»>q 

conductive WeT " " *° ^ " C ° atin9 ^ ^ ™ coM ™» b V a small amount even in the 

55 tSLn!!!/"?^ * has bee " known tnat conductivity can be elevated by conductive pigments such as a conduc- 
tive carbon and a scaly graphite which are a carbon-based pigment 

kT 0 ^ COnductive cart) o n is dually mixed and dispersed into a coating using a dispersing machine 
such as a ball m,N or a sand mi... it has a drawback that when the conductive carbon is dispersed unti. becomfng a sTte 
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of primary particles in the case of dispersing, conductivity of the coating layer becomes poor by formation of a coating 
layer in which conductive carbon particles do not sufficiently bring into contact each other, and in the case of increasing 
the mixing amount of the conductive cartoon in order to elevate the conductivity, physical properties become poor in the 
coating layer On the other hand, in the case that aggregated particles of the conductive carbon are placed in a large 
amount without sufficiently dispersing the particles of the conductive carbon, it has a drawback that a storage stability 
becomes worse In the coating composition, and an outer appearance of the coating layer also becomes poor after fin- 

ishing. . 
T00751 Also although the scaly graphite can form a coating layer having an excellent conductivity even in the case 
of the smaller use amount compared to the conductive carbon, it has a drawback that it is poor in, particularly, an adher- 
ing property to a plastic material to be coated and adhesion to an over coating layer. 

(the No. VIII of the present invention) 

F00761 Heretofore, in the case of coating or repairing industrial machines, buildings, structures, furniture, and cars, 
etc an acrylic urethane coating has been mainly employed in view of durability, a finishing property, and weatherab.lity. 
[0077] The coating can form a coating layer having excellent properties as an ordinary temperature-curable type 

[00781 However, since the acrylic urethane coating is usually a two-liquid type, it must be employed within a fixed 
time of period resulting in that it has a problem in coating workability. Further, in the coating, since a polyisocyanate 
compound having a relatively low molecular weight is employed as a curing agent, it includes a problem of toxicity and 
an irritating property by vapor thereof when coating it at a coating site. 

rO0791 On the other hand, there have been conventionally proposed a variety of moisture-curable type coatings 
using isocyanate group which is a single liquid type. For example. JP-A-56118409 and JP-A-64075578 Official 
Gazettes disclose coatings using a copolymer containing isocyanate group, whereby, an improvement ,s attained in 
view of coating workability and, safeness and public health. .... 
[00801 However the coatings do not attain to properties of the two liquid type acrylic urethane coatings in view of 
dryability and physical properties which are particularly desired as the ordinary temperature-curable type coatings. 

(the No. IX of the present invention) 

r0081l In recent years, treatments of waste plastics are becoming a large social problem, and a biodegradable plas- 
tics has been largely paid attention. An aliphatic polyester is one of materials which are largely expected owing to a high 
biodegradability compared to other synthetic resin. 

[00821 As the aliphatic polyesters which are industrially manufactured, there can be enumerated, for example, a 
polylactic acid which is an aliphatic polyester having a high melting point, a polyhydroxy butyrate, a polyglycol acid, and 
a polvcaprolactone which is an aliphatic polyester having a low melting point, etc. 

[00831 The polylactic acid having a high molecular weight and the polvcaprolactone have been employed as med- 
ical uses such as surgical strings, medical gyps (JP-A-58081 042 Official Gazette), and a face mask for irradiating radi- 
ation rays (JP-A-6021501 8 Official Gazette), and compost bags, fishing lines, tees for golfing and a variety of molded 
articles, and a hot-melt adhesive, etc., which are usual applications. 

10084] However, the aliphatic polyester having a high melting point, which is typified by by the polylactic acid (a 
melting point of approximately 175«C). the polyhydroxy butylate, and the polyglycol acid, etc., has a drawback of being 
hard and brittle because of high crystallinrty and rigid molecular structure, and the polyester typified by the polvcaprol- 
actone includes a practical problem because of a low melting point. 

[00851 Therefore there have been conventionally investigated a method in which a plasticizer is added to a polyes- 
ter having a high melting point (JP-A-04335060 Official Gazette) and a mere copolymer of a polyester having a high 
melting point with a polyester having a low melting point (JP-A-07053685 and JP-A-0731 6271 Official Gazettes), those 
are not still sufficient from a viewpoint of practical uses. 

[00861 That is in the method in which the plasticizer is employed, there become largely problemat.c a tox.crty and 
low biodegradability of the plasticizer itself, bleed out during molding, and staining of a mold, etc. In a lactK^E-caprol- 
actone copolymer having a very long chain which is a completely block type as described in the JP-A-0731 6271 Official 
Gazette there is not almost improved a drawback of being hard and brittle, it is exceedingly limited in practical uses. 
Likewise as described in the JP-A-07053685 Off icial Gazette, in the case that the monomer formulation of the lactide/e- 
caprolactone is merely only regulated without any consideration of an average continuous chain length of constructing 
monomer units, it is clear that there cannot be always prepared a copolymer having a desired physical properties. 
[00871 On the other hand, as a method for the preparation of a lactide/e-caprolactone copolymer hav.ng a controlled 
average continuous chain, there is reported a method (Polymer Bulletin 25, 335-341 (1991), Macromol. Chem. 194, 
907-91 2 (1 993)) in which an average continuous chain length of respective units is controlled by changing reaction tem- 
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peralure and catalysts. However, in the case of changing the reaction temperature and catalysts, there are not avoida- 
ble fluctuations of preparation conditions and. in the case of consideration of a production change among several 
grades using an identical production apparatus, it is clear that it becomes a factor of a remarkable decline in productiv- 

[0088] Accordingly, it is virtually difficult that conventionally known methods are applied to an actual production in 
an industrial fashion. 

PROBLEM TO BE SOLVED BY THE INVENTION 



[0089] A purpose of the No. I of the present invention is to obtain an aliphatic polyester having a controlled thermal 
decomposition, hydrolability, and biodegradability. Further, it is to modify a terminal of the aliphatic polyester without 
adversely affecting to other physical properties. 

[0090] A purpose of the No. II of the present invention is to obtain a particle-state composition for agriculture and 
gardening in which in the case of coating it on a fertilizer, etc., biodegradability rate in a thin layer can be appropriately 
controlled depending upon purposes thereof, a fertilizing duration period can be controlled and, after elution of fertilizing 
components, the thin layer is disintegrated and decomposed by microorganisms in soil without remaining in the soil 
and, after a lapse of a cultivating period of farm products, the thin layer disappears. 

[0091 ] A purpose of the No. Ill of the present invention is to provide a particle-state composition for agriculture and 
gardening in which in the case of coating it on particle-state fertilizers, there can be employed a solvent which can be 
readily handled and is low in costs and, in the case of coating it on fertilizers, etc.. a fertilizing duration period can be 
controlled and, after elution of fertilizing components, a thin layer is disintegrated and decomposed by microorganisms 
in soil without remaining in the soil, and, after a lapse of a cultivating period of farm products, residual components dis- 
appear by disintegration and decomposition of the thin layer. 

[0092] A purpose of the IV of the present invention is to provide an excellent marking film in which there is solved 
a problem in relation to a volatilizing and migrating property of a plasticizer contained in a cellulose ester 
[0093] A purpose of the No. V of the present invention is to provide a heat-sensitive transferable recording material 
having an excellent stnppability (a releasing property) in a formulation process of a picture image or thermally transfer- 
ring in a thermally transferring method using a sublimatable dye, and the material can form a recording picture image 
having a high coloring concentration and an excellent clearness, and to provide a method for the preparation thereof 
[0094] A purpose of the No. VI of the present invention is to provide a heat-transferable recording material in which 
occurrence of a sticking phenomenon can be prevented and, even in the case that the heat-transferable recording 
material is stored in a rolled state at a high temperature for a long time of period, constructing components in a heat- 
resistible protecting layer do not migrate toward the surface of an ink layer, and a blocking phenomenon does not occur 
and, the heat-resist.ble protecting layer is not shaved by an abrasion power of a thermal head whereby an excellent 
printing quality can be obtained, and further, such the properties can be maintained even in the case of applying to a 
high speed printer. ' a 

[0095] A purpose of the No. VII of the present invention is to solve problems in the above-described conventional 
conductive coating and. to provide a conductive coating composition having an excellent storage stability which can 
form a coating layer having an excellent adhesion to a material to be coated and a finishing coating layer and an excel- 
40 lent conductivity. ~ 

[0096] A purpose of the No. VIII of the present invention is to provide a moisture-curable type graft copolymer which 
is useful for a s.ngle-l.quid type coating and a sealing agent which do not include toxicity and an irritating problem and 
which is excellent in dryability and does not deteriorate a variety of physical properties in a coating layer, and to provide 
a coating composition containing thereof. 

[0097] A purpose of the No. IX of the present invention is to establish and provide a lactide/e-caprolactone copoly- 
mer having more excellent physical properties such as heat resistance and impact resistance . and a novel highly-effec- 
tive method for the preparation in order to commercially supply stably the copolymer by a low cost. ~ " 

DISCLOSURE OF THE INVENTION 

[0098] As a result of an investigation in relation to a structure of terminal groups which is the purpose of the No I 
in the present invention, the present inventors found out that an alcohol terminal (it means the presence of a hydroxy! 
group at terminal) or a carboxylic acid terminal (it means the presence of a carboxylic group at terminal) affects to a 
thermal decomposition property, hydrolizability, and biodegradability in a polymer chain obtained by a ring-opening 
polymerization of a cyclic ester monomer, that the above-described various properties can be controlled by decreasing 
the termmals, and that there can be obtained a preferred aliphatic polyester by modifying the terminals, particularly by 
changing the polymer terminals to an alkyl group using an isocyanate, etc. after a ring-opening polymerization and the 
present invention has been completed. 
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[0099] That is, No. 1 of the present invention provides an aliphatic polyester, which is an aliphatic polyester com- 
posed of at least one kind of a monomer unit of any one of a lactone or a lactide, in which a proportion of the number 
of the alcohol terminals is not more than 50% based on the number of total terminals in the aliphatic polyester and/or a 
proportion of the number of the carboxylic acid terminals is not more than 30% based on the number of total terminals 
5 in the aliphatic polyester. 

[0100] No. 2 of the present invention provides an aliphatic polyester described in the No. 1 of the present invention 
in which a proportion of the number of the alky! group terminals and/or alkenyl group terminals (herein, the alky! group 
and/or alkenyl group are a group having a straight chain and cyclic or branched chain which contain a carbon number 
of 1 -24 pieces) is not less than 30% based on the total terminals in the aliphatic polyester. 
w [0101] No 3 of the present invention provides an aliphatic polyester described in any one of the No. 1 or 2 of the 
present invention in which there is contained a bond produced by allowing to react a modifying agent with the alcohol 
terminals and/or carboxylic acid terminals in 0.2-40 pieces on average based on one molecule of a polymer after mod- 
ifying. 

[0102] No. 4 of the present invention provides an aliphatic polyester described in No. 4 of the present invention in 
15 which the bond produced by allowing to react the modifying agent is at least one selected from the group consisting of 
urethane bond, ether bond, ester bond, and amide bond. 

[0103] No. 5 of the present invention provides a method for the preparation of an aliphatic polyester by adjusting a 
proportion of the number of the alcohol terminals to not more than 50% and/or a proportion of the number of the car- 
boxylic acid terminals to not more than 30% based on the number of total terminals, in which at least one kind of a lac- 
20 ton or lactide is polymerized by ring-opening using at least one kind of a monoalcohol having a high boiling point or a 
metal alkoxide as an initiator. . 
[0104] No. 6 of the present invention provides a method for the preparation of an aliphatic polyester described in 
the No 5 of the present invention in which a bond produced by allowing to react a modifier to terminals in the aliphatic 
polyester having the alcohol terminals and/or the carboxylic acid terminals is contained in 0.2-40 pieces on average. 
25 [0105] In relation to the purpose of the No. II of the present invention, as a result of an intensive investigation con- 
cerning a selection of a material for a thin layer in order to prepare a particle-state fertilizer coated by a degradable thin 
layer having degradability in which duration period of a fertilizing effect can be widely controlled, the present inventors 
found out that a terminal-controlled aliphatic polyester is appropriate as a coating layer for a gradually-dischargeable 
fertilizer, and the present invention has been completed. 
30 [0106] That is, No. 7 of the present invention provides a particle-state composition for agriculture and gardening 
characterized in that surface of a particle -state fertilizer is coated by a coating material ll-A alone or a mixture of the 
coating material ll-A with a coating material ll-B, the coating material ll-A is composed of a terminal-controlled aliphatic 
polyester, the terminal-controlled aliphatic polyester is an aliphatic polyester composed of at least one kind of monomer 
units of any one of a lactone or a lactide, and in which a proportion of the number of the alcohol terminals is not more 
35 than 50% based on the number of total terminals in the aliphatic polyester and/or a proportion of the number of the car- 
boxylic acid terminals is not more than 30% based on the number of total terminals in the aliphatic polyester, the coating 
material ll-B is composed of at least one kind of selected from the group consisting of an olefine polymer, a copolymer 
containing an olefine, a vinylidene chloride polymer, a copolymer containing vinylidene chloride, a diene-based poly- 
mer, waxes, a petroleum resin, a natural resin, a cellulose acetate resin, a polycaprolactone, oils & fats and a modified 
40 product therefrom. 

[0107] No. 8 of the present invention provides a particle-state composition for agriculture and gardening described 
in the No. 7 of the present invention, in which a proportion of the number of the alkyl group terminals and/or alkenyl 
group terminals (herein, the alkyl group and/or alkenyl group is a group having a straight chain and cyclic or branched 
chain which contain a carbon number of 1-24 pieces) is not less than 30% based on the total terminals in the aliphatic 
45 polyester. 

[0108] No. 9 of the present invention provides a particle-state composition for agriculture and gardening described 
in any one of the No. 7 or 8 of the present invention, in which the terminal-controlled aliphatic polyester is an aliphatic 
polyester obtained by allowing to react a modifier with the alcohol terminals and/or the carboxylic acid terminals in an 
aliphatic polyester composed of at least one kind of monomer units of a lactone or a lactide, and bonds produced by 
allowing to react the modifier are contained in 0.2-40 pieces on average based on one molecule of a polymer after mod- 
ifying. , , 
[0109] No. 1 0 of the present invention provides a particle-state composition for agriculture and gardening described 
in the No. 9 of the present invention, in which the bonds produced by allowing to react the modifier is at least one kind 
selected from the group consisting of a urethane bond, an ether bond, an ester bond, and an amide bond. 
[0110] No. 1 1 of the present invention provides a particle-state composition for agriculture and gardening described 
in the No. 7 of the present invention, in which the coating material ll-B is a polycaprolactone, a cellulose acetate, or a 
mixture thereof. 

[0111] No. 1 2 of the present invention provides a particle-state composition for agriculture and gardening described 
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in the No. 7 or 1 1 of the present invention, in which there are further added inorganic fillers and/or additives for resins. 
[0112] No. 13 of the present invention provides a particle-state composition for agriculture and gardening described 
in the No. 12 of the present invention, in which the inorganic fillers are talc, calcium carbonate, or a mixture thereof. 
[0113] In relation to the purpose of the No. Ill of the present invention, as a result of an intensive investigation con- 

5 cerning a selection of a coating material having degradability in order to prepare a particle-state fertilizer coated by a 
degradable thin layer in which a duration period of a fertilizing effect can be controlled, and, in consideration of solubility 
into a solvent in coating and price of the solvent, the present inventors have completed the present invention. 
[0114] That is, No. 14 of the present invention provides a particle-state composition for agriculture and gardening 
characterized in that the surface of a particle-state fertilizer is coated by a coating material ll-A alone or a mixture of the 

70 coating material ll-A with a coating material ll-B, the coating material ll-A is composed of a cyclic ester-modified cellu- 
lose ester, the coating material ll-B is composed of of at least one kind of selected from the group consisting of an ole- 
fine polymer, a copolymer containing an olefine, a vinylidene chloride polymer, a copolymer containing vinylidene 
chloride, a diene-based polymer, waxes, a petroleum resin, a natural resin, a cellulose acetate resin, a polycaprolac- 
tone, oils & fats and a modified product therefrom. 

15 [01 1 5] No. 1 5 of the present invention provides a particle -state composition for agriculture and gardening described 
in the No. 14 of the present invention, in which the cyclic ester-modified cellulose ester is a cellulose ester derivative 
obtained by a ring opening graft polymerization of a cyclic ester with a cellulose ester having hydroxyl groups. 
[01 1 6] No. 1 6 of the present invention provides a particle-state composition for agriculture and gardening described 
in the No. 15 of the present invention, in which the cellulose ester having hydroxyl groups is a cellulose acetate, a cel- 

20 lulose acetate-butylate, a cellulose acetate-propionate, or a mixture thereof. 

[0117] No. 1 7 of the present invention provides a particle-state composition for agriculture and gardening described 
in the No. 15 of the present invention, in which the cyclic ester is K-caprolactone. 

[01 1 8] No. 1 8 of the present invention provides a particle-state composition for agriculture and gardening described 
in the No. 14 of the present invention, in which the coating material ll-B is a polycaprolactone, a cellulose acetate or a 
25 mixture thereof. 

[01 19] No. 1 9 of the present invention provides a particle-state composition for agriculture and gardening described 
in the No. 14 the present invention, in which inorganic fillers and/or additives for resins are further added. 
[0120] No. 20 of the present invention provides a particle-state composition for agriculture and gardening described 
in the No. 19 of the present invention, in which the inorganic fillers are talc, calcium carbonate, or a mixture thereof 
[0121] In relation to the purpose of the No. IV of the present invention, as a result of an intensive investigation in 
view of the above-described circumstances, the present inventors found out that a cellulose ester derivative of a fatty 
acid is excellent in a nonvolatile and nonmigrating property, and it is appropriate for a marking film, and which is 
obtained by a ring-opening graft polymerization of cyclic esters to a fatty acid cellulose ester having hydroxyl groups 
and the present invention has been completed. 

[0122] That is, No. 21 of the present invention provides a base film for a marking film characterized by comprising 
a resin primarily containing a cellulose ester derivative of a fatty acid obtained by a ring-opening graft polymerization of 
cyclic esters to a fatty acid cellulose ester having hydroxyl groups. 

[0123] No. 22 of the present invention provides a base film for a marking film described in the No. 21 of the present 
invention, in which the fatty acid cellulose ester having hydroxyl groups is at least one kind selected from the group con- 
sisting of a cellulose acetate, a cellulose acetate-butylate, and a cellulose acetate-propionate. 

[0124] No. 23 of the present invention provides a base film for a marking film described in the No 21 or 22 of the 
present invention, in which the fatty acid cellulose ester having hydroxyl groups is a cellulose acetate having a substi- 
tution degree of acetyl groups of 1 -3. 

[0125] No. 24 of the present invention provides a base film for a marking film described in any one of the Nos. 21 - 

23 of the present invention, in which the cyclic ester are e-caprolactone. 

[0126] No. 25 of the present invention provides a base film for a marking film described in any one of the Nos. 21 - 

24 of the present invention, in which e-caprolactone is graft-polymerized in 2-50 mol based on glucose unit in the fatty 
acid cellulose ester having hydroxyl groups. 

[0127] No. 26 of the present invention provides a base film for a marking film described in any one of the Nos 21 - 

25 of the present invention, in which a mass average molecular weight (heretofore, it has been referred to as a weight 
average molecular weight, hereinafter the same) is 200,000-2.000,000 in the fatty acid cellulose ester derivative. 
[0128] As a result of an intensive investigation in order to attain the purpose of the No. V in the present invention 
the present inventors found out that there can be obtained a picture image recording material having an excellent strip- 
pabihty from a heat transfer sheet and a high concentration of color generation, and a recording picture image having 
an excellent clearness can be formed on the picture image recording material by forming a dye receiving layer in a pic- 
ture image recording material for a heat-sensitive transfer using a cyclic ester-modified cellulose derivative. 
[0129] That is, No. 27 of the present invention provides a picture image recording material for a heat-sensitive trans- 
fer recording is composed of a cyclic ester-modified cellulose derivative obtained by a ring-opening polymerization of a 
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cyclic ester to a cellulose ester derivative having hydroxyl groups. 

[0130] No. 28 of the present invention provides a picture image recording material for a heat-sensitive transfer 
recording described in any one of the No. 27 of the present invention, in which a dye receiving layer is coated on at least 
one surface of a base material. 
5 [0131] Further, Nos. 29 and 30 of the present invention provide a picture image recording material for a heat-sen- 
sitive transfer recording described in any one of the No. 27 of the present invention, in which the cellulose derivative 
having hydroxyl groups is a cellulose acetate, and the cyclic ester is e-caprolactone. 

[0132] No. 31 of the present invention provides a method for the preparation of a picture image recording material 
for a heat-sensitive transfer recording by coating a solution of a cyclic ester-modified cellulose derivative obtained by a 
10 ring-opening polymerization of a cyclic ester with a cellulose derivative having hydroxyl groups. 

[0133] As a result of a variety of investigations in order to attain a purpose of the No. VI in the present invention, the 
present inventors found out that a specified cellulose derivative is desirable as a heat- resistible recording layer for a 
heat transfer recording material, and the present invention has been completed. 

[0134] That is, No. 32 of the present invention provides a heat-transfer recording medium which comprises setting 
is up a heat-transfer ink layer on the surface of a supporting material, and setting up a he at- resistible protecting layer on 
other surface of the supporting material, and in which the heat- resistible protecting layer is composed of a cyclic ester- 
modified cellulose derivative obtained by a ring-opening graft-polymerization of a cyclic ester to a cellulose derivative 
having hydroxyl groups. 

[0135] Further, No. 33 of the present invention provide a heat-transfer recording medium described in the No. 32 of 
the present invention, in which the cellulose derivative having hydroxyl groups is a cellulose acetate, and No. 34 of the 
present invention provide a heat-transfer recording medium described in the No. 32 of the present invention, in which 
the cyclic ester is F-caprolactone. 

[0136] As a result of an intensive investigation in order to attain a purpose of No. VII the present invention and to 
solve the above-described problems, the present inventors found out that a coating composition is excellent in storage 
stability and, further can form a coating layer which is excellent in adhesion to an article to be coated and a coating layer 
of a finishing coating and conductivity, and the coating composition contains a resin primarily containing a cellulose 
ester derivative obtained by a ring-opening graft-polymerization of a cyclic ester to a cellulose derivative having 
hydroxyl groups and a conductive pigment in which a specified proportion of a conductive carbon black is employed 
together a scaly graphite, and the present invention has been completed. 

[0137] No. 35 of the present invention provide a conductive coating composition which comprises formulating 75- 
85% by mass of a conductive coating resin (A) composed of 2-20% by mass of a cellulose ester derivative (a) obtained 
by a ring-opening graft-polymerization of a cyclic ester to a cellulose derivative having hydroxyl groups and 98-80% by 
mass of a resin for coating (b) [total of (a) and (b) is 1 00% by mass] and 25-15% by mass of a conductive pigment (B) 
[total of (A) and (B) is 100% by mass] composed of 40-60% by mass of a conductive carbon black (c) and 60-40% by 
35 mass of a scaly graphite (d) [total of (c) and (d) is 1 00% by mass]. 

[0138] No. 36 of the present invention provide a conductive coating composition described in the No. 35 of the 
present invention, in which the cellulose ester having hydroxyl groups is at least one kind selected from the group con- 
sisting of a cellulose acetate, a cellulose acetate -butyl ate, a cellulose acetate -prop! on ate, and a cellulose acetate- 
nitrate. 

40 [0139] No. 37 of the present invention provide a conductive coating composition described in the No. 35 or 36 of 
the present invention, in which the cellulose ester having hydroxyl groups is a cellulose acetate having an acetyl group 
substitution degree of 1 -2.9. 

[0140] No. 38 of the present invention provide a conductive coating composition described in any one of the Nos. 
35-37 of the present invention, in which the cyclic ester is e-caprolactone. 
45 [0141] No. 39 of the present invention provide a conductive coating composition described in any one of the Nos. 
35-38 of the present invention, in which the cellulose ester (a) contains 1-50 mol of graft-polymerized e-caprolactone 
based on a glucose unit in the cellulose ester having hydroxyl groups. 

[0142] No. 40 of the present invention provide a conductive coating composition described in any one of the Nos. 
35-39 of the present invention, in which a mass average molecular weight is 50,000-1 ,000,000 in the cellulose ester 
so derivative (a). 

[0143] As a result of an intensive investigation in order to attain a purpose of No. VIII in the present invention and 
to solve the above-described problems, the present inventors found out that the above-described problems can be 
solved by using a cellulose ester derivative obtained by a ring-opening graft-polymerization of a cyclic ester to a cellu- 
lose derivative having hydroxyl groups and a graft polymer in which an isocyanate group component is introduced into 
55 a main chain of a graft copolymer obtained by copolymerization of polymerizable unsaturated monomers as a com- 
pound of a coating thin layer, and optionally by formulating a curing agent and resin components, and the present inven- 
tion has been completed. 

[0144] That is, No. 41 of the present invention provides a graft copolymer (I) characterized in that the graft copoly- 
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mer (I) is obtained by copolymerization of 1 -30% by mass of a cellulose ester derivative (a) obtained by a ring-openinq 
graft-polymenzation of a cyclic ester to a cellulose derivative having hydroxyl groups with 70-99% by mass of a polvm 
enzable unsaturated monomer (b) [total of (a) and (b) is 100% by mass], and introduction of an isocyanate group com- 
ponent into the graft copolymer is conducted by the use (i) of an isocyanate group-contained unsaturated monomer (f) 
as a portion of the polymerizable unsaturated monomer (b), or the reaction (ii) of the polyisocyanate compound (c) to 
an active hydrogen-contained polymerizable monomer (h) which is employed as a portion of the polymerizable unsatu- 
rated monomer (b) [in the case, total of (b) and (c) correspond to the above-described 70-99% by mass (b) and isocy- 
anate group content is 0.5-28.5% by mass in the graft copolymer (I).]. 

[0145] No. 42 of the present invention provides a graft copolymer described in the No. 41 of the present invention 
characterized in that mass average molecular weight is 2,000-1 50,000. 

[0146] No. 43 of the present invention provides a graft copolymer described in the No. 41 of the present invention 
characterized in that a glass transition temperature is 0-90°C. 

[0147] No. 44 of the present invention provides a coating composition which contains a graft copolymer (I) 
described m the No. 41 or 42 of the present invention and, optionally, at least one kind of components described below; 

a polyisocyanate compound (II), 
a cellulose ester derivative (III), 

a modified vinyl-based copolymer (III') not containing an isocyanate group component which comprises copolym- 
erization of 5-75% by mass of the cellulose ester derivative (III) with 25-95% by mass of other polymerizable 
unsaturated monomer (g) (total of (III) and (g) is 1 00% by mass), 

a graft copolymer (IV) which comprises copolymerization of 3-30% by mass of a macromonomer (m) with 70-97% 
by mass of other polymerizable unsaturated monomer (J) (it is the component (b) except the component (h)) (total 
of (in) and (j) is 100% by mass), and, 

a nonaqueous dispersed resin (V), in which the graft copolymer (I) is contained in not less than 50% by mass in the 
total resin solid components which are composed of the (I), (II), (III), (111*), (IV), and (V) which are 100% by mass. 

[0148] No. 45 of the present invention provides a coating composition described in the No. 44 of the present inven- 
tion, in which the polyisocyanate compound (II) is contained in 0.5-40% by mass based on the total resin solid compo- 
nents. K 

[0149] No. 46 of the present invention provides a coating composition described in the No. 45 of the present inven- 
tion, in which the polyisocyanate compound (I I) is a polymer (e) containing a low molecular weight compound (d) having 
at least two isocyanate groups in the molecule or an unsaturated monomer (f) having an isocyanate group 
[0150] No. 47 of the present invention provides a coating composition described in any one of the Nos 44-46 of the 
present invention, in which the cellulose ester derivative (III) is contained in 0.5-20% by mass based on total resin solid 
components. 

[0151] No. 48 of the present invention provides a coating composition described in any one of the Nos 44-47 of the 
present invention, in which the modified vinyl-based copolymer (III') is contained in 1 -30% by mass based on total resin 
solid components. 

[0152] No. 49 of the present invention provides a coating composition described in any one of the Nos 44-48 of the 
present invention, in which the graft copolymer (IV) is contained in 1-20% by mass based on total resin solid compo- 
45 nents. 

[0153] No. 50 of the present invention provides a coating composition described in any one of the Nos 44-49 of the 
present invention, in which a nonaqueous dispersed resin (V) (resin components) is contained in 0.5-50% by mass 
based on total resin solid components. 

[0154] No. 51 of the present invention provides a coating composition described in any one of the Nos 50 of the 
present invention, in which the nonaqueous-dispersed resin (V) is resinous components in a dispersed liquid of polymer 
particles (q) havmg a glass transition temperature of 0-100°C obtained by polymerization of a polymerizable unsatu- 
rated monomer (g) in a nonaqueous solvent under the presence of a dispersant which is a polymer (p) having a mass 
average molecular weight of 3,000-150,000. 

[0155] As a result of a variety of investigations in order to attain a purpose of No. IX the present invention the 
present inventors found out a synthesis method by which an average continuous chain length can be freely controlled 
m a copolymer, and that the method is an influential method for giving a new physical property to a lactic acid poly- 
mer/copolymer, and the present invention has been completed. 

[01 56] That is, No. 52 of the present invention provides a lactide/lactone copolymer in which an average continuous 
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chain length is at least 3 in a lactide unit and an average continuous chain length is 1-10 in a lactone unit, and in which 
the lactide unit is composed of a random portion having the average continuous chain length of not more than 5 and a 
block portion having the average continuous chain length of not less than 5, and a number average continuous chain 
length 1 LL(B) in the block portion is satisfied by formula described below; 

5 P 3 

1LL(B) 2 >(fL/(fL+fCap)) 3 x23 

(wherein, fl_ is a lactone component in the lactide/lactone copolymer and fCap is a lactide component in the lactide/lac- 
tone copolymer). 

w [0157] Na 53 of the P resent invention provides a method for the preparation of a lactide/lactone copolymer having 
an average continuous chain length of not less than 3 in the lactide unit and an average continuous chain length of 1- 
1 0 in the lactone unit or the lactide/lactone copolymer shown in the No. 52 of the present invention, characterized in that 
a polymerization is conducted by adding residual lactide during or after a polymerization of 2-85% of the lactide in total 
lactide components with the lactone. 

15 [01 58] No. 54 of the present invention provides a method for the preparation of a lactide/lactone copolymer having 
an average continuous chain length of not less than 3 in the lactide unit and an average continuous chain length of 1- 
10 in the lactone unit or a lactide/lactone copolymer having an average continuous chain length of 1-20 in the lactide 
unit and an average continuous chain length of not less than 3 in the lactone unit, or a lactide/lactone copolymer shown 
in the No. 52 of the present invention, characterized in that a polymerization is conducted by adding residual lactide and 

20 lactone during or after a polymerization of 2-85% of the lactide in total lactide components with 50-98% of the lactone 
in total lactone components. 

[0159] No. 55 of the present invention provides a method for the preparation of a lactide/lactone copolymer having 
an average continuous chain length of not less than 3 in the lactide unit and an average continuous chain length of 1- 
10 in the lactone unit or a lactide/lactone copolymer having an average continuous chain length of 1-20 in the lactide 
25 unit and an average continuous chain length of not less than 3 in the lactone unit, or a lactide/lactone copolymer shown 
in the No. 52 of the present invention, characterized in that there is repeatedly conducted an operation by adjusting the 
ratio of a lactide/lactone unit number to not more than 2.5 and adding at least one of residual lactide and lactone during 
or after a polymerization of 2-85% of the lactide in total lactide components with 50-98% of the lactone in total lactone 
components. 

30 

BRIEF DESCRIPTION OF DRAWINGS 
[0160] 

35 Figures 1 -6 represent a graph showing results of Table 1-1 in the No. I of the present invention. 

Figure 7 is an outlined drawing showing one example of an apparatus which is appropriate for the preparation of 
an article of the No.ll of the present invention. 

40 Figure 8 is a 13 C-NMR chart of a reaction product after completion of the step 1 in Example 1X-3. 

Figure 9 is a 13 C-NMR chart of a reaction product after completion of the step 2 in Example IX-3. 

Brief explanation of marks in the Figure 7 

[0161] 

1 Spraying tower 

so 2 Throwing inlet for a fertilizer 

3 Outlet for blowing waste gas 

4 Nozzle for a fluid 

5 Pump 

6 Valve 
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7 Outlet for discharging 

8 Heat exchanger 

9 Orifice flow meter 

10 Blower 

11 Liquid tank 

T 2- T 3 Thermometer 
SL Steam 

15 BEST MODE FOR CARRYING OUT THE INVENTION 

[0162] Hereinafter, the present invention will be illustrated in detail. 
[0163] First of all, the No. I of the invention is illustrated. 

[0164] As the cyclic ester monomer to be employed in the present invention, a lactone and lactide etc are enumer- 
20 ated. 

[0165] The lactone is a compound having an intramolecular cyclic ester structure and, specifically, there can be 
exemplified lactones such as p-propiolactone, P-butyrolactone, y-butyrolactone, e-caprolactone, y-varelolactone, 5-vare- 
lolactone, a ( a-dimethyl-p-propiolactone, P-ethyl-8-varelolactone, a-methyl lactone, P-methyl-e-caprolactone, y-methyl- 
e-caprolactone. 3.3,5-trimethyl- e-caprolactone, 3,5.5-trimethyl-e-caprolactone, enantolactone, and dodecalactone. 
25 [0166] Further, the lactide to be described in the present invention is a bimolecular cyclic ester of an aliphatic 
hydroxycarboxylic acid and, specifically, there can be exemplified glycolide, lactide, diethyl glycolide, dimethyl glycolide 
<x,rx-dimethyl glycolide, L-lactide, D-lactide, D,L-lactide and MESO-lactlde, etc. which are the bimolecular cyclic ester of 
lactic acid, glycol acid, ethyl glycol acid, dimethyl glycol acid, etc. 

[0167] In the present invention, the above-described cyclic ester monomers can be employed solely or in combina- 
30 tion of two or more kinds. 

[0168] In the present invention, in the case of ring-opening polymerization of the above-described cyclic ester mon- 
omers, there are preferably employed the cyclic ester monomers having water content of not more than 80 ppm and an 
acid value of not more than 0.12 mg(KOH)/g. In the case of a monomer having the water content and the acid value 
exceeding the above values, it is difficult to adjust a carboxylic terminal of a polymer to not more than 30% because of 
an action as an initiator for ring-opening by water and an acid (hydroxyl acid). Further, it becomes difficult to allow to 
completely react even in capping of carboxylic acid or alcohol terminals, and it is incapable of attaining the purpose of 
the present invention. 

[0169] In the present invention, in the case of ring-opening polymerization of the above-described cyclic ester mon- 
omers, a monoalcohol and/or a metal alkoxide are employed as a polymerization initiator. 

[0170] When the lactone and lactide are ring-opening-polymerized by employing the monoalcohol as a polymeriza- 
tion initiator, an initiating terminal becomes a monoalkyl group, and a polymerized terminal becomes hydroxyl group. In 
the present invention, an alkyl terminal represents an alkyl group from the above-described monoalcohol. 
[0171] For example, when e-caprolactone is polymerized using ROH (R represents an alkyl group) as an initiator, 
there is obtained a polymer having a formula described below. 



35 



AO 



45 



RO(CO(0H 2 ) 5 O) n H 



[0172] Accordingly, although proportion of the number of the alcohol terminal becomes 50% with respect to the 
number of total terminals, when water is eliminated from the alcohol terminal, the proportion of the number of the alco- 

50 hoi terminal becomes not more than 50%. 

[0173] On the other hand, when the lactone and lactide are ring-opening-polymerized using the metal alkoxide as 
a polymerization initiator, an initiating terminal becomes a monoalkyl group, and a terminal of a polymer becomes a 
metal, and it becomes hydroxyl group by subjecting to hydrolysis. In the present invention, an alkyl terminal represents 
an alkyl group from the above-described metal alkoxide. 

55 [0174] For example, when e-caprolactone is polymerized using M(OR) m (M represents a metal, and R represents 
an alkyl group) as an initiator, there is obtained a polymer having a formula described below. 

(RO(CO(CH 2 ) 5 0) n ) m M 
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[0175] Metal terminal becomes an alcohol terminal by a post treatment such as neutralization and hydrolysis after 
polymerization. 

[0176] The monoalcohol to be employed is mono-ols having a carbon number of 1-24, preferably, mono-ols having 
a high boiling point of not less than 150°C. For example, there can be employed hexane, heptane, octane, butoxyetha- 

5 nol, phenol, ethoxyphenol, cyclohexanol, an alcohol having an alkenyl group such as hydroxyethyl acrylate, a reaction 
product of an alcohol with a lactone, a reaction product of an alcohol with a cyclic ether (for example, ethylene oxide 
and propylene oxide, butytene oxide, and styrene oxide, etc.), or a compound having one hydroxyl group at most. It is 
to be noted that the compound having one hydroxyl group at most is a product obtained by a ring opening polymeriza- 
tion of a lactone or lactide using a metal alkoxide which is an initiator and, a terminal of a polymer is a metal, and it 

w becomes a hydroxyl group by hydrolysis, in which hydrolysis degree is low, and hydroxyl group is not more than 1 . 
[0177] The initiators may be employed solely or even in combination of two or more kinds. 

[0178] In the case that the initiators are employed, a catalyst becomes required. As the catalyst, there are enumer- 
ated metal compounds such as Al, Ti, Sn, and Zn which are usually employed, and it is not limited to the compounds. 
The compounds may be employed solely or even in combination of two or more kinds. 
15 [0179] As the metal alkoxide to be employed as an initiator in the present invention, specifically, there are enumer- 
ated aluminum alkoxide, titanium alkoxide, zinc alkoxide, tin alkoxide, zirconium alkoxide, yttrium alkoxide, samarium 
alkoxide, niobium alkoxide, neodymium alkoxide, and antimony alkoxide, etc. 

[0180] As the alkoxide, there are enumerated aliphatic or aromatic alkoxides having a carbon number of 1 -24 such 
as a methoxide, an ethoxide, a propoxide, a butoxide, a phenoxide, and 2,6-diisopropyl phenoxide. 

20 [0181] The alkoxides may be employed solely or even in combination of two or more kinds. 

[0182] As a compound for giving urethane bond, ether bond, ester bond, and amide bond to the aliphatic polyester 
of the present invention, there are enumerated an isocyanate compound such as a monoisocyanate, a diisocyanate, 
and a triisocyanate, a carbodiimide compound, an isocyanurate compound, a Schiff base, an anhydride such as suc- 
cinic anhydride, a cyclic ether such as ethylene oxide, propylene oxide, butylene oxide, and an epoxide such as styrene 

25 oxide. 

[0183] At least one kind of the compounds are preferably and, for example, the cyclic ether and the isocyanate are 
preferably employed together. More preferably, the epoxide is desirably added after the completion of a reaction by add- 
ing the isocyanate. 

[0184] For example, by adding 1/2 molar ratio of the diisocyanate to a myofunctional alcohol-terminated aliphatic 
30 polyester obtained using a monoalcohol which is an initiator, an aliphatic polyester having alkyl groups at terminals is 
obtained by connecting through a urethane bond derived from 2 mols of the aliphatic polyesters. 
[0185] Further, by adding an epoxy compound such as butylene oxide, an alcohol terminal is produced together 
with formation of an ester bond in a carboxylic acid terminal, and an alcohol terminal is produced together with forma- 
tion of an ether bond in an alcohol terminal. Accordingly, by a reaction of the alcohol terminals with an isocyanate, there 
35 is obtained an aliphatic polyester having an alkyl terminal at both terminals as well as the above description. 

[0186] In the case, there becomes smaller a proportion occupied by the alcohol terminal and the carboxylic acid ter- 
minal with respect to total terminals in the aliphatic polyesters, and there becomes larger an effect for a thermal degrad- 
ability, hydrolizability, and biodegradability. 

[0187] Further, the urethane bond, ether bond, ester bond, or amide bond may be even remained at terminals of a 
40 polymer molecule, and a monoepoxy compound and monoisocyanate compound, etc. are employed for capping the ter- 
minals of a polymer chain produced and, a polyfunctional compound such as a diepoxy compound and diisocyanate 
compound is employed for coupling a polymer chain produced. 

[0188] The present invention also includes a polymer obtained by allowing to react a diisocyanate with both termi- 
nals of a diol-initiated aliphatic polyester and allowing to connect a mono-ol-initiated aliphatic polyester to residual iso- 
45 cyanate groups. 

[0189] In the present invention, an aliphatic polyester which is excellent in thermal disintegrabability, hydrolizability, 
and biodegradability can be obtained by the above-mentioned synthesis methods, and the present invention is not lim- 
ited to those. 

[0190] Proportion of the alcohol terminals and carboxylic acid terminals is not more than 50% and not more than 
so 30%, preferably not more than 20% and not more than 8%, and more preferably 0% and 0%, respectively, with respect 
to total terminals of the aliphatic polyester, by which there can be controlled thermal disintegrabability, hydrolizability, 
and biodegradability. 

[0191] In the case that it has the alcohol terminals and carboxylic acid terminals exceeding the above-descnbed 
range (50%), thermal degradability, hydrolizability, and biodegradability become an identical extent to those obtained by 
55 a prior art, resulting in that the purpose of the present invention cannot be attained. 

[0192] In the present invention, it is desired to possess an alkyl group terminal and/or an alkenyl group terminal of 
not less than 30% with respect to total terminals, which have a straight chain, a ring, and a branch containing 1 -24 car- 
bons. 
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[0193] In the case that the carbon number in the aikyl group and/or the alkenyl group exceeds 24, it affects to var- 
ious physical properties of the aliphatic polyester, resulting in that the purpose of the present invention cannot be 
attained. 

[0194] Further, in the case that the alky I group terminal and/or the alkenyl group terminal are not more than 30%, 
it becomes difficult to control the thermal degradability, hydrolability, and biodegradability. 

[0195] It is to be noted that the alkyl group terminal in the present invention is derived from a monoalcohol which is 
an initiator, and derived from a modifier to be employed for capping the hydroxyl terminals and carboxylic acid terminals. 
Further, the alkenyl group terminal is derived from alcohol terminals by elimination of water, or derived from hydroxye- 
thyl(meth)acrylate employed as an initiator and a modifier. 

[0196] In the present invention, the aliphatic polyester may even have 0.2-40 pieces of bonds other than ester 
bonds in one polymer molecule. That is, one polymer molecule after modifying has 0.2-40 pieces (on average) of bonds 
produced by modifying the alcohol terminals and/or carboxylic acid terminals through allowing to react a modifier with 
the aliphatic polyester. 

[0197] For example, if an alcohol-terminated polycaprolactone produced by polymerization of caprolactone using 
octanol which is an initiator is allowed to react with 1/2 equivalent of a diisocyanate, since two molecules of the polyc- 
aprolactone connect to each other through two urethane bonds, one molecular chain of a polymer after modifying 
results in containing two urethane bonds. 

[0198] The bonds are produced by controlling the terminals of a polymer chain, and the polymer is preferably con- 
trolled in a polymerization degree of 0.2-2% {(number of bond produced by modify ing)/(polymerization degree of 
a lactone or lactide monomer)x1 00 }. The bonds other than ester bonds, that is, in the case that the bonds produced 
by bonding to the modifier are too large amount than the above-described range, it affects to various physical properties 
of the aliphatic polyester, resulting in that the purpose of the present invention cannot be attained. 
[0199] In the present invention, solvents can be employed in the case of the ring-opening polymerization of the 
cyclic ester monomer. The solvents to be employed herein are not particularly limited if those are a compound which 
does not react with catalysts, initiators, and monomers. As the preferred solvents, there are enumerated an aromatic 
hydrocarbon such as toluene and xylene, and an aliphatic hydrocarbon such as hexane and cyclohexane. Further, in 
the present invention, the aliphatic polyester can be also prepared without using solvents in the case of the ring-opening 
polymerization of the cyclic ester monomer. 

[0200] In the present invention, the cyclic ester monomer can be polymerized by ring-opening through continuously 
30 supplying the cyclic ester monomer into a continuous polymerization apparatus. 

[0201] As the continuous polymerization apparatus to be employed, there can be employed a vessel type reactor 
equipped with an agitator, a plug-flow type reactor, and a combination thereof. 

[0202] More specifically, in addition to the vessel type reactor equipped with an agitator, there can be employed a 
static mixer type reactor, a column type reactor, and an extruder type reactor, etc. Further, the reactors can be 
35 employed in combination of two or more kinds. 

[0203] Hereinafter, the No. II of the present invention will be illustrated. 

[0204] The particle-state composition for agriculture and gardening of the present invention is a particle-state ferti- 
lizer characterized by being obtained spraying a solution composed of the above-described coating materials on the 
particle-state fertilizer and, by coating while simultaneously drying through blowing a high speed hot air stream to 
*o momentarily dry, and in which a coating layer has degradability and disintegrability, and a duration period of a fertilizing 
effect can be controlled. 

[0205] In the beginning, a terminal-controlled aliphatic polyester is illustrated which is employed as a coating mate- 
rial 1 1- A in the present invention. 

[0206] As the terminal-controlled aliphatic polyester in the present invention, there is employed the aliphatic pdy- 
45 ester of the No. I of the present invention. 

[0207] Materials employed as a coating material ll-B in the present invention include at least one or more kinds of 
substances selected from the group consisting of an define polymer, a copolymer containing an define, a vinylidene 
chloride polymer, a copolymer containing vinylidene chloride, a diene-based polymer, waxes, a petroleum resin, a nat- 
ural resin, a cellulose acetate resin, a polycaprolactone, oils & fats and a modified product thereof. 
[0208] The define polymer includes a polyethylene, a polypropylene, an ethylene-propylene copolymer, a poly- 
butene. a butene-ethylene copolymer, a butene-propylene copolymer, and a polystyrene, etc., the copolymer containing 
an define include an ethylene-vinyl acetate copolymer, an ethylene-acrylic acid copolymer, an ethylene-acrylate copol- 
ymer, an ethylene-methacrylate copolymer, an ethylene-carbon monoxide copolymer, and an ethylene-vinyl acetate- 
carbon monoxide copolymer, etc. The copolymer containing vinylidene chloride includes a vinylidene chloride-vinyl 
chloride based copolymer, and the diene-based polymer includes a butadiene polymer, an isoprene polymer, a chloro- 
prene polymer, a butadiene-styrene copolymer, an EPDM polymer, and a styrene-isoprene copolymer, etc. The waxes 
include bee waxes, wood waxes, and paraffins, etc., and the natural resin includes a natural rubber and rosins, etc. The 
cellulose acetate resin includes diacetates having an average substituent degree of 2.5 and triacetates having an aver- 
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age substitution degree of 2.9. The polycaprolactone is a polyester prepared by a ring-opening addition polymerization 
of e-caprolactone, and which has a molecular weight of not less than 10,000, and preferably 50,000-100,000. The oils 
& fats and the modified product thereof are a hydrogenated oil, a solid fatty acid, and metal salts thereof, etc. 
[0209] Weight percentage of the coating material with respect to a coated particle-state substance (for example, a 
5 particle-state fertilizer) in the present invention, that is, coating ratio ranges preferably in 2-20% (by mass). Further, the 
coating material ll-A is employed in a range of 10-100% (by mass) based on total of the coating material ll-A and the 
coating material ll-B, and preferably in a range of 50-100% (by mass), and the coating material li-B is employed in a 
range of 0-90% (by mass), and preferably in a range of 0-50% (by mass). 

[0210] It is to be noted that the coating material in the present invention can be optionally mixed with third coating 

10 layer components which are capable of being mixed. As such the third coating layer components (it is shown as coating 
material ll-C in Table 11-1 of Examples), there are enumerated additives for resins such as plasticizers, surface active 
agents as an elution controller, talc as insoluble fillers, calcium carbonate, and fillers such as metal oxides, etc. Mixture 
is required to be uniformly mixed. In the case of not being uniform, micro particles are partially one-sided and a contin- 
uous phase is lost in the coating materials, resulting in that an effect by the coating material is lost. 

15 [0211] Addition amount of the fillers which include talc, calcium carbonate, metal oxides, and a mixture thereof is 
0-200 parts by weight, preferably 10-150 parts by weight, and more preferably 20-100 parts by weight based on 100 
parts by weight of the coating material ll-A alone or 1 00 parts by weight of the mixture of the coating material ll-A with 
the coating material ll-B. In the case of larger than the range, holes are apt to be formed in a coating thin layer, and an 
elution of the fertilizer cannot become controlled. 

20 [0212] In the present invention, a fourth component is further optionally employed for the coating thin layer. As the 
fourth component, for example, there can be enumerated a photo-degradation accelerator, a biodegradation accelera- 
tor, an elution controller, and cellulose powder, etc., and the components can be employed by uniformly dispersing. 
[0213] As the photo-degradation accelerator, for example, there can be exemplified benzoins, benzoin alkyl ethers, 
benzophenone and derivatives thereof such as benzophenone, and 4,4 , -bis(dimethylamino)benzophenone; acetophe- 

25 none and derivatives thereof such as acetophenone and ot.a-diethoxyacetophenone; quinones; thioxanthone; a photo- 
exciting agent such as phthalocyanine, an anatase-type titanium oxide, an ethylene-carbon monoxide copolymer, and 
an accelerator such as an aromatic ketone and a metal salt thereof, etc. The photo-degradation accelerators can be 
employed solely or in combination of two or more kinds. By the use of the photo-degradation accelerators, a cellulose 
ester can be photo-decomposed. For that reason, biodegradability can be interdependent elevated upon the photo- 

30 degradability. 

[0214] As the accelerators for biodegradation, there are exemplified, for example, an organic acid such as an oxo 
acid (for example, an oxo acid having a carbon number of 2-6 or so such as glycolic acid, lactic acid, citric acid, tartaric 
acid, and malic acid), a saturated dicarboxylic acid (for example, a lower saturated dicarboxylic acid having a carbon 
number of 2-6 or so such as oxalic acid, malonic acid, succinic acid, succinic anhydride, and glutaric acid); a lower alkyl 
35 ester of the organic acids with an alcohol having a carbon number of 1 -4 or so. A preferred accelerator for biodegrada- 
tion includes citric acid, tartaric acid, and malic acid which are an organic acid having a carbon number of 2-6 or so. 
[0215] The accelerators for biodegradation are employed solely or in combination. 

[0216] Further, as the accelerators for biodegradation, there are also included a hydrolysis enzyme such as biode- 
gradable enzyme, for example, lipase, cellulase, and esterase, etc. The biodegradable enzyme can be employed by 
40 suspending or dispersing in a solvent. It is to be noted that the above-mentioned accelerators for photodegradation can 
be employed together with the accelerators for biodegradation. Further, cellulose powder can be also mixed in order to 
prevent an aggregation of coated particles. 

[0217] In the present invention, the coating material is dissolved or dispersed in a solvent, and it is sprayed on the 
surface of the particle-state fertilizers while maintaining at a high temperature, and a high speed heated air stream is 

45 simultaneously blown to instantly dry and coat, whereby, the particle-state fertilizer can be obtained. 

[0218] As the solvents, there can be enumerated ketones such as acetone and 2-butanone (MEK), ketones such 
as cyclohexanone, esters such as methyl formate, methyl acetate, and ethyl acetate, and cyclic ethers such as THF and 
dioxane which are low in price and have an appropriate boiling point (70-90°C), and THF is more preferred from a view- 
point of an excellent solubility to the coating material ll-A and the coating material ll-B. 

so [0219] Hereinafter, the No. Ill of the invention is illustrated. 

[0220] In the beginning, the cyclic ester-modified cellulose ester is illustrated which is employed for the coating 
material lll-A in the present invention. 

[0221] The cyclic ester-modified cellulose ester in the present invention is a product in which a cyclic ester is graft- 
modified by a ring-opening polymerization into a cellulose ester having hydroxy! groups. 
55 [0222] The cellulose esters having hydroxyl groups is a product in which the hydroxyl groups in a cellulose are par- 
tially esterified by a fatty acid and inorganic acid, for example, there are exemplified a cellulose acetate, a cellulose ace- 
tate propionate, a cellulose butylate, and a cellulose acetate phthalate, a cellulose nitrate, a mixed ester such as a 
cellulose nitrate-acetate. The cellulose esters may be employed solely or in combination of one or more kinds. Of the 
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cellulose esters, there are preferred the esters of an organic acid such as the cellulose acetate, a cellulose acetate pro- 
pionate, and cellulose acetate butylate. Particularly, the cellulose acetate is useful. 

[0223] Hereinafter, an ester by a fatty acid (a fatty acid cellulose ester) is illustrated as a typical example 

. «. ESte J b T iS 1 2 9 Pi6CeS °" aVerage ' that is ' a substitu,ion d e9ree is preferably 1 -2.9. which is composed 

s of the fatty acid and hydroxy! groups in glucose units of the cellulose. Accordingly, residual hydroxy! group is 0 1-2 
pieces on average, particularly, more preferably 0.2-0.9 piece on average. 

[0225] In the case that the substitution degree is less than the range, when it is coated by the cyclic ester-modified 
cellulose ester, water resistance lowers in the surface of the particle-state fertilizer and, in the case of exceeding the 
graSbUS"* remarkab ' y ' OWer " 0t ° nly 3 com P atibilitv w,,n other components and flowability in melting, but also biode- 

[0226] It is to be noted that the substitution degree DS in the cellulose ester, as an example In the case of the cel- 
lulose acetate, when a combined acetate acid % (acetylated degree) is X. and Y is X/100, is calculated by the equation 
described below. 7 H 
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Substitution degree DS=(162xY)/(60-42xY) 



[0227] The cyclic ester, which is employed for allowing to react with the cellulose ester, is not particularly limited if 
it can be ring-opening polymerized, and there are enumerated ones exemplified in the No. I of the present invention 
Likewise, there are also enumerated glycolide and lactide which are exemplified in the No. I of the present invention' 
The cyclic ester in the present invention is not limited to a unitary one, and there may be combined a plurality of the 
above-described various ones. 

[0228] It is to be noted that as the cyclic ester, e-caprolactone is preferred in view of readily obtaining and relatively 
low price, and which is excellent in compatibility with the fatty acid cellulose ester such as the cellulose acetate in the 
present invention. 

[0229] There is not particularly limited a feeding ratio of the fatty acid cellulose ester having hydroxy! groups with 
respect to the cyclic ester which is employed for obtaining the cyclic ester-modified fatty acid cellulose ester and the 
cyclic ester is desirably 99-15% by mass based on 1-85% by mass of the fatty acid cellulose ester having'hydroxyl 
groups (total of both is 1 00% by mass). In the case that the ratio of the fatty acid cellulose ester having hydroxyl groups 
exceeds 85 /o by mass, viscosity is remarkably elevated in a reaction system, resulting in becoming difficult in handling 
Contranly, ,n the case that it is less than 1% by mass, productivity lowers. In the case that ductility is required it is pre- 
ferred to elevate the feeding ratio of the cyclic ester. ' 
[0230] In the case that it is difficult to handle because of a too high viscosity, it is also possible to lower the viscosity 
in the reaction system for allowing to readi^ react by adding supplementary third components which include an organic 
« ^2 "°l haVir !? a " £ f' ve hydr09en or a Polyvalent alcohol having a reactivity, and which are excellent in compatibility 
35 with the fatty acid cellulose ester and the cyclic ester. 

I0 ?k 1 J . AS cata,ysts t0 be em P'oyed in a graft polymerization reaction of the cyclic ester, particularly, the lactones 
with the fatty acd cellulose ester having hydroxyl groups, there are enumerated catalysts conventionally employed in a 
ring-opening reaction of the cyclic ester, for example, an alkali metal such as sodium and potassium ora derivative such 
as an alkoxide, an organic metal or a metal complex such as an alkyl aluminum typified by triethyl aluminum and a deriv- 
ative therefrom, an alkoxy titanium typified by tetrabutyl titanate, tin octylate and dibutyltin dilaurate. and inorganic tin 
such as a metal halide, etc. M 

IT 21 lt „ iS , t0 66 "° ted that tin 0Cty ' ate iS 3 ° ata,ySt ,0 be P referab| y employed for preparing the cyclic ester-modified 
ratty acid cellulose ester in the present invention. 

[0233] For obtaining the cyclic ester-modified fatty acid cellulose ester which is a graft polymer in the present inven- 
tion there is preferably employed a twin-screw extruder in addition to a usual reactor equipped with an agitator and a 
condenser (equipped with a drying tube) as a reaction apparatus. 

[0234] As a temperature in a polymerization for obtaining the graft polymer in the present invention, there is pre- 
ferred a temperature which is applied for a ring-opening polymerization of the cyclic ester, and it is preferably 100- 

[0235] Further, reaction time of period for the polymerization depends upon a kind of the fatty acid cellulose ester 
having hydroxyl groups and the cyclic ester, feeding ratio thereof, a kind and amount of the catalyst, reaction tempera- 
ture, and reaction apparatus, and although it is not particularly limited, it is preferably 1-8 hours 
[0236] Still further, in the case of obtaining the graft polymer, respective raw materials, nitrogen, and the apparatus 
etc. in the polymerization reaction are desirably employed after sufficiently dried 

ffm o 7 ? u BeSid6S ' m ° iStUre C ° ntent in ,he reaction system is not more than 0. 1 % by mass, preferably not more than 
o.oi /o by mass, and more preferably not more than 0.001% by mass. 

[0238] Molecular weight in the graft copolymer thus-obtained, that is. the cyclic ester-modified fatty acid cellulose 
ester depends upon a molecular weight in the fatty acid cellulose ester having hydroxyl groups and a kind of the cyclic 
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ester to be grafted, and a mass-average molecular weight is preferred in 200,000-2,000,000, and more Preferred in 
300 000-1 000 000 In the case that the mass-average molecular weight is less than 200,000 ,n the gratt copolymer fo 
example when a fatty acid cellulose ester, for example, a cellulose acetate having a mass-average molecular weigh of 
157 000 is employed^ a starting material, the amount of the cycle ester to be added . sma , , » 
become insufficient in the coating material III A obtained from the graft polymer. In the case of exceeding 2,000,000, 
vScX becomes too high in the graft polymer, resulting in that a problem in a coating thin layer is apt to be caused. 
r02391 In the average graft polymer obtained by the polymerization reaction in such the feeding ratio of the fatty acid 
cellule ester having hydroxy, groups with the cyclic ester, the cyclic ester, for example, e-caprolactone is preferably 2- 
ro mormot Preferably 3-30 mo, wih respect to residual hydroxyl groups in the glucose unit, and there ,s most pre- 
ferred the cyclic ester having a structure by addition polymerization of 5-20 mol. Mn „ tm 
02401 By an internal plasticizing effect in the fatty acid cellulose ester by addition of the cyclic ester, a me King tem- 
perature in Vproduct can be lowered and therma. decomposition temperature can be elevated. By the effect, coating 
can be conducted without adding a large amount of a p.asticizer by an apparatus to be employed for coat.ng of usua. 

l^r^Tu'hersince a coating thin layer interna,. y-plasticized by the cyclic ester in the present invention does not 
show a migrating property, even though a molded artic.e is placed in a contact state with other mo.ded articles under a 
hiqh temperature and moisture, it is not anxious that it damages the other molded articles. amr>l „„ oH 
ESS The cyclic ester-modified fatty acid ce.lulose ester to be employed in the present .mention may be employed 
solely or, so far as containing a cyclic ester-modified fatty acid cellulose ester, it may be even constructed by j , compo- 
srtion (it is prepared from a mixture composed of a plurality of fatty acid ce.lulose esters having a different substrtu ion 
aeqree containing a variety of the cyclic ester-modif ied fatty acid cellulose esters having a different substitution degree. 
S^rle^poslon may contain other cellulose esters such as cellulose esters having a high substitute degree ,n 
the case of employing as the coating material lll-B which is described hereinafter. 

02431 Substitution degree in the cellulose esters having a high substitution degree contains a cellulose esters hav- 
ing a nigh substitution degree (for example, substitution degree of not less than 2.2, preferably not less than 2.4) which 

lZ\ ^ ^he^rlrred cellulose esters having a high substitution degree frequently has an identical or simi.ar 
substi ution group to the previously-described fatty acid cellulose ester having hydroxyl groups and, Particularly fre- 
quently has an identical substitution group. In the case that the fatty acid cellulose ester ,s a cellulose acetate the .den- 
ial or similar substitution group includes an ester residual group of an organ.c acd having a carbon number of 1 -4 or 

[0°245] The composition containing a plurality of the cyclic ester-modified fatty acid cellulose esters having a differ- 
ent substitution degree is characterized in that even though there is low a content of the cyclic ester-modif.ed fatty acd 
cellulose esters biodeqradability can be elevated in the coating thin layer. 
[0246? The contend the cyclic ester-modified fatty acid cellulose esters is not less than 1 
not less than 1 0-90% by mass, and more preferably not less than 1 0-75% by mass or so (for example, 1 0-50% by mass) 
based on total amount of the fatty acid cellulose esters and the cyclic ester-modified esters (a graft polymer). In the 
case that the content of the cyclic ester-modified fatty acid ce.lulose esters is not less than 10% by mass, b'odegrada- 
bSy can be jumping* elevated in a cellulose ester having a poor biodegradabi.ity. It is to be noted that when the conten 
of the graft polymer increases in the cellulose esters having a low substitution degree, a cellulose ester compos. t.on can 
be decomposed by biodegradation within a short time of period. ^,w«»th.r» 
[0247] A mechanism of biodegradation is not distinct in such the composit.on. However, .t » guessed that there_ are 
cultivated microorganisms which do not inherently have degradabi.rty for the ce.lulose esten, having a h.gh «*^»" 
degree by allowing to contain a small amount of the cellulose esters having a low substrtut.on degree, result.ng ,n that 

the cellulose esters having a high substitution degree can be also decomposed. 

[0248] It is to be noted that the cellulose esters which are a starting raw mater.al can be prepared by a common 
method reqardless of high or low substitution degree. 

m2491 Further, the substitution degree of the cellulose esters may be adjusted by a one-stage reaction .n a reason 
of an organic acid or an acid anhydride with a cellulose and, the substitution degree may be adjusted by hydrolysis after 
the preparation of the cellulose esters having a high substitution degree (for example, 3-subst,tuted esters^ 
[02501 Substances to be employed as the coating material lll-B in the present .nvent.on are the substances exem- 

plified in the No. II of the present invention. Mrnr>n 
m 2 51l Still further, as the coating material in the present invention, there can be optionally employed third compo- 
nents for a coating thin layer which can be mixed. In the present invention, there can be further optionally ; em .loved 
fourth components for a coating thin layer. The third components (it is represented by coat.ng mater.al lll-C in Table III- 
1 1 of Lampte) and fourth components for a coating thin layer are as described in the No. I. of the present .nvent.on. and 
those can be likewise employed as in the second aspect of the present invention. 

[0252] In the present invention, the coating material is dissolved or dispersed in a solvent, and ,t is sprayed on the 
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surface of the particle-state fertilizers while maintaining at a high temperature, and a high speed heated air stream is 
simultaneously blown to instantly dry and coat, whereby, the particle-state fertilizer can be obtained. 
[0253] As the solvents, since the cellulose acetate having a low substitution degree shown in the above-described 
JP-A-1 1 1 16371 Official Gazette is poor in solubility into solvent, although there are employed cyclohexanone. methyl 

L°„T So Z r T e ? t6 K ' ^Tr 6, aCet ° ne - °' ,h0Se ' ,h6re are n0t S0,vents havin 9 an appropriate a boiling 
point (70.90-C) at which an operab.lrty ,s good. For example, THF has a boiling point of B5«C which is a little low and 
it ts expensive. ' 

[0254] On the other hand, the cyclic ester-modified fatty acid cellulose ester such as a lactone-modified cellulose 
ester can be dssolved in ethyl acetate and 2-butanone (MEK) in addition to the above-described solvents Ethyl acetate 
io and 2-butanone have a boiling point of approximately 80°C, and lower in price compared to THF. 
[0255] Hereinafter, the No. IV of the invention is illustrated. 

[0256] The fatty acid cellulose esters having hydroxyl groups in the present invention is a product in which the 
hydroxy! groups in a cellulose are partially esterified by a fatty acid and inorganic acid, for example, there are exempli- 
,ed cellulose esters such as a cellulose acetate, a cellulose acetate propionate, a cellulose acetate butylate and a eel- 
lulose acetate phthalate. and a cellulose nitrate. Of the cellulose esters, there are preferred the cellulose acetate a 
cellulose acetate propionate, and cellulose acetate butylate, and particularly, the cellulose acetate is useful 

f T 1 , «. ESt !. r b °!! d J S 9 Pi6CeS ° n aVera9e> ,hat iS ' 3 subs,i,ution de 9'ee is preferably 1-2.9. which is composed 
of the fatty add and hydroxyl groups in glucose units of the cellulose. Accordingly, residual hydroxyl group is 0 1-2 
pieces on average, particularly, more preferably 0.2-0.9 piece on average. 
[0258] The cyclic ester in the present invention is as described in the No. Ill of the invention 

[0259] There is not particularly limited a feeding ratio of the fatty acid cellulose ester having hydroxyl groups with 
respect to the cyclic ester which are employed for obtaining the fatty acid cellulose ester derivative in the present inven- 
t.on, and ,t can be appropriately selected depending upon a mode for employing as a base fill for a marking film For 
example m the case that the marking film is stuck on a curved surface, since ductility is required in the base fill for a 
marking film the feeding ratio of the cyclic ester is preferabV elevated. Polymerization for allowing to graft the cyclic 
ester to the fatty ac.d cellulose ester having hydroxyl groups is as described in the No. Ill of the invention 
[0260] Molecular weight in a reaction product obtained as described hereinabove depends upon a molecular 
weight in the fatty acid cellulose ester having hydroxyl groups which is a raw material and a kind of the cyclic ester to 

So^i nl m nnn S ", a T 9e "t^t W6ight * Pre,erred 3 ran9e ° f 2 °°.°°°-2.000,000, and more preferred in 
300.000-1 000,000. In the case that the mass-average molecular weight is less than 200,000 in the graft copolymer 
when a cellulose acetate has a mass-average molecular weight of 1 57,000. the amount of the cyclic ester to be added 
is small, and ductility is apt to become insufficient in the base film far a marking film obtained from the graft polymer In 
L apmbe caused 9 2 '° 00, ° 00 ' ViSC ° Sity b6C ° meS t0 ° high in ,he 9 raft P 01 ^- resultin 9 in that a problem in molding 
as [0261] In the average graft polymer obtained by the polymerization reaction in such the feeding ratio of the tatty acid 
cellulose ester having hydroxyl groups with the cyclic ester, the cyclic ester, for example, e-caprolactone is preferably 2- 
50 mol. more preferably 3-30 mol with respect to residual hydroxyl groups in the glucose unit, and there is most pre- 
ferred the cyclic ester having a structure by addition polymerization of 5-20 mol. 

[0262] By an internal plasticizing effect in the fatty acid cellulose ester by addition of the cyclic ester a melting tem- 
perature in a product can be lowered and thermal decomposition temperature is elevated. By the effect a mold-fabri- 
cating can be conducted without adding a large amount of a plasticizer by usual means for molding thermoplastic 
resins, for example, injection molding and compression molding. 

[0263] Further, since a coating thin layer internal ly-plasticized by the cyclic ester in the present invention doe not 
show a m,grat.ng property, even though a molded article is placed in a contact state with other molded articles under a 
high temperature and moisture, it is not anxious that it damages the other molded articles 

[0264] Still further, the fatty acid cellulose ester derivative in the present invention may be employed together with 
one or a mixture of a variety of stabilizes such as an anti oxidant and an ultraviolet ray absorbent, and additives such 
as dyes and p,gments. fillers, lubricants, static agents, and flame retardants according to purposes thereof as well as a 
usual resin or resin composition. 

fhfl 5 ! 1 3 T 6th ? d f °: molding the fa »y acid ce,lulose ester derivative for the use as a base film for a marking film 
there are preferably utilized a casting molding method and calendar molding method, and the casting molding method 
is particularly preferred. 

S, J'YIf preparat 1 i 1 °" of a ,ilm ^ ,he """"a molding method, an appropriate plasticizer or solvent is added and 

th~ ^ 6Ster d6riVatiVe t0 ° nCe Prepare a fatty acid cellu,ose ester Privative composition. In 

the case, other additives as described hereinabove can be also optionally added and mixed 

I? 2671 k J'" 06 thus ; obtained fattv acid ce»u\ose ester derivative composition can provide a desired shape by freely 
flowing by the grav.tat.onal force alone without necessity of giving a special externa, force, it can provide a desired cast- 
ing film through the f-lm-preparation by thermally drying alone a solution. As heating and drying conditions in the case 
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for example, there can be exemplified conditions such as approximately 30-200°C and approximately 2-120 minutes. 
T02681 Hereinafter the No. V of the invention is illustrated. 

0269 A cyclic ester-modified cellulose derivative to be employed in the present invention is obtained by grafting of 
a eye c ester into a cellulose ester having hydroxyl groups. The cellulose ester having hydroxyl groups which is 
employed as a raw material is a product in which the hydroxyl groups in a cellulose are partially estenfied onrthenzed 
by a fatty acid and inorganic acid. As the cellulose ester having hydroxyl groups, for example, there are enumerated cel- 
lulose esters such as a cellulose acetate, a cellulose acetate butylate, a cellulose acetate propionate, a cellulose ace- 
^e phthalate, and a cellulose nitrate, or cellulose ethers such as an ethyl cellulose, a methyl cellulose, a hydroxyethy 
celluk>se and a hydroxypropyl cellulose, etc. Of those, cellulose fatty acid esters are preferably employed ,n he present 
invention because of a relatively low price and readily obtaining In an industrial fashion and, further, the cellulose ace- 
tate the cellulose acetate butylate, and the cellulose acetate propionate are preferred because of readily handling. 
[02701 Ester bond is 1 -2.9 pieces on an average, that is, a substitution degree is preferably 1-2.9, which is com- 
posed of the fatty acid and hydroxyl groups in glucose units of the cellulose. rt oOQr,i~v» 
[0271] Accordingly, residual hydroxyl group is 0.1-2 pieces on average. part.cularly, more preferably 0.2-0.9 piece 

r0272i ra9e particularly, there are preferred a cellulose acetate having a substitution degree of acetyl groups of 1.5-2.8 
an acetvlated degree of 39-60%), a cellulose acetate propionate having a substitution degree of propionyl groups of 
0 5-2 8 fa propionylated degree of 12-63%) and a substitution degree of acetyl groups of 0.5-2.8 (an acetvlated degree 
of 16-60%) and a cellulose acetate butylate having a substitution degree of butyryl groups of 0.5-2.5 a butyrylated 
degree of 1 4-67%) and a substitution degree of acetyl groups of 0.5-2.8 (an acetylated degree of 1 6-60 *). 
r02731 The cyclic ester in the present invention, which is employed for allowing to cyclic ester-modify, that is, to graft 
polymerize with the cellulose derivative having hydroxyl groups, is as described in the No. Ill of the present invention. 
r0274] In the present invention, there is not particularly limited a feeding ratio of the cellulose derivative having 
hydroxyl groups with respect to the cyclic ester and, in order to modify by the cyclic ester, the cellulose denvative having 
hy droxyl groups is employed in 1 -85% by mass, and preferably 30-70% by mass, and the cyclic ester ,s emptoyed . M 5- 
99% by mass and preferably 30-70% by mass. In the case that the ratio of the cellulose denvative ^ving hydroxyl 
groups exceeds 85% by mass, viscosity is. remarkably elevated in a reaction system, result.ng in becoming difficult in 
handling Contrary, in the case that the ratio of the cellulose derivative having hydroxyl groups .s less than 1 k by mass, 
productivity lowers. It is to be noted that in the case of a particularly high viscosity, a reacting processing apparatus in 
which a twin-screw extruder is optionally employed may be applied together with an apparatus for recovenng monomers 
by dulling out injacuo^ ^ ^ ^ ^ viS cos.ty. there may be employed an organic solvent not having an active 
hydrogen which is excellent in compatibility with cellulose acetate and the cyclic ester as a third component, whereby, 
viscosity in the system can be lowered to a range capable of readily handling. 

[02761 As the solvents, there can be enumerated ketone-based or ester-based solvents such as acetone, methyle- 
hvl ketone methylisobutyl ketone, ethyl acetate, butyl acetate, and cellosolve acetate, or a mixed solvent thereof. 
Zm As catalysts to be employed in a graft-polymerization reaction of the cyclic ester with the cellulose derivative 
having hydroxyl groups, there are enumerated catalysts conventionally employed in a ring-opening react.on of the cyclic 
ester for example, an alkali metal such as sodium and potassium or a derivative such as an alkoxide, an organic metal 
such'as tin octylate and dibutyltin dilaurate, and a metal halide such as stannous chloride, etc., in usual, which are 

widely described in literatures. .. M „ 

r02781 However, a preferred catalyst to be employed in the present invention is tin octylate. Further, react.on time 
of period depends upon a kind of the cellulose derivative having hydroxyl groups and the cyclic ester feeding ratio 
thereof, a kind and an amount of the catalyst, reaction temperature, and reaction apparatus, and although rt .s not par- 
ticularly limited, it is preferably 1 -8 hours. Particularly, in the case of employing the twin-screw extruder together with an 
apparatus for recovering monomers by distilling out in vacuo, a purpose can be also attained by exceedingly shortening 
the reaction time of period to not more than 1 0 minutes. 

[0279] Still further, in the case of obtaining the graft polymer, respective raw materials, nitrogen for purging a reac- 
tor, and the reactor, etc. are desirably employed after sufficiently dried. 

ro2801 Moisture content in the reaction system is not more than 0.1%. preferably not more than 0.001%. The reac- 
tion temperature is preferably a temperature at which a ring-opening polymerization of a cyclic ester ,s usually con- 
ducted, and it is preferably 100-21 0°C. m „|~,.|-r 
ro281l Molecular weight in thus-obtained cyclic ester-modified cellulose denvative depends upon a molecular 
weight in the cellulose derivative having hydroxyl groups and a kind of the cyclic ester to be grafted. A mass-average 
55 molecular weight (conventionally, it is referred to as a weight-average molecular weight) is preferred in a range of 

fo2821 1 0 Average graft polymer obtained by the polymerization reaction in such the feeding ratio of the cellulose 
derivative having hydroxyl groups with the cyclic ester, the cyclic ester, for example, e-caprolactone has a structure con- 



45 



50 



22 



EP 1 048 683 A1 



taining 1-50 mol of e-caprolactone, preferably 2-50 mol, more preferably 2-30 mol, and particularly preferably 2-20 mol 
based on 1 mol of the glucose unit. 

[0283] Heat-transfer picture image-recording material is obtained by coating a solution of the cyclic ester- modified 
cellulose derivative onto a base material to prepare a dye-receiving layer. 

5 [0284] As the base material for the picture image-recording material, there can be employed, for example, a paper 
made from natural materials, a synthetic paper (for example, a polypropylene-based, a polystyrene-based, and a poly- 
ester-based synthetic paper, etc.), a plastic film (for example, a polyester film such as a polyethylene terephthalate film), 
or a laminate thereof, etc. A preferred base film includes the synthetic paper and the plastic film. 
[0285] Thickness of the base material can be optionally selected from a range of, for example, 5-500 urn, preferably 

w 1 0-300 nm, and more preferably 50-200 u.m or so. In the base material, particularly, the synthetic paper and the plastic 
film, there may be added stabilizers such as an anti-oxidant, an ultraviolet ray absorbent, and a thermal stabilizer, and 
additives such as lubricants, static agents, and pigments. The picture image-recording material has a dye-receiving 
layer containing the above -described resins over at least one surface of the base material. The dye- receiving layer is 
formed by coating a coating solution containing the resins onto the base material, followed by drying. The coating solu- 

15 tion can be prepared using a resin composition and an appropriate solvent. 

[0286] As a method for coating the coating solution, there can be employed a usual method, for example, a roll- 
coating method such as a gravure and reverse method, a doctor-knife method, a knife-coating method, and a nozzle- 
coating method, etc. 

[0287] The dye-receiving layer in the picture image-recording material may be any one of a single layer and a lam- 
20 inated layer, usually, it is a single layer. Thickness of the dye-receiving layer can be optionally selected from a range of, 
for example, not less than 0.1 \\rc\ (for example, 0.5-40 urn), and preferably 1-30nm or so according to the base material 
and use purposes. The cyclic ester-modified cellulose derivative is employed in 5-50% by mass, and preferably 1 0-40% 
by mass based on solid components of the dye-receiving layer. 

[0288] The picture image recording material of the present invention is employed in combination with a heat-trans- 
25 fer sheet containing a sublimatable dye. The picture image-recording material of the present invention is useful for form- 
ing a picture image onto the picture image-recording material by a heat-transfer method, for example, in which a picture 
image-recording material is brought into contact with a heat-transfer sheet containing and a sublimatable dye and 
heated by a thermal head to move a dye for heat-transferring onto the picture image-recording material. 
[0289] Hereinafter, the No. VI of the invention is illustrated. 
30 [0290] The cyclic ester-modified cellulose derivative to be employed in the present invention is illustrated as 
described in the No. V of the invention. 

[0291] As a substrate in the present invention, there can be employed a film made from a polycarbonate, a polyal- 
lylate, a polyetherimide, a polysulfone, a polyphenyl ether a polyamideimide, a polyimide, a polyethylene naphthalate, 
a polyphenyl sulphide, a polyetherether ketone, and a fluorine resin, and a film made from a polyethylene terephthalate, 
35 a polybutylene terephthalate, a polyethylene, a polypropylene, a polystyrene, a polyvinyl chloride, a polyvinylidene chlo- 
ride, and a nylon, etc. 

[0292] Preferably, it is a biaxial ly-oriented film. 

[0293] As an ink layer having a heat-transferring property in the present invention, there is employed a melt type or 
sublimatable type ink layer having a heat-transferring property which is conventionally publicly-known as it is, and it is 

to not particularly limited. That is, the ink layer having a heat-transferring property to be employed in the present invention 
is constructed by coloring agents, waxes, and resins, and additives such as lubricants, surfactants, etc. 
[0294] As the coloring agents, there are employed dyes and pigments such as carbon black, an iron oxide red, a 
lakered C, a first skyblue, a benzidine yellow, copper phthalocyanine green, copper phthalocyanine blue, a direct dye, 
an oily dye, and a basic dye, etc. As the waxes, there are enumerated, for example, natural waxes such as a carnauba 

45 wax, an olicury wax, a canderrila wax, a japan wax, a cane wax, a montan wax, an ozokerite, a microcrystalline wax, 
an ceresine wax, and a paraffin wax, and synthesized waxes such as a Fischer-tropsh wax, a low molecular weight pol- 
yethylene, an oxidized wax, and a hydrogenated wax, etc. 

[0295] Further, as the resins, there are exemplified, for example, a vinyl-based resin such as a polyacrylic acid, a 
polyacrylate, a polymethacrylic acid, a pofymethacrylate, a polyacrylic amide, a polystyrene, a polyvinyl acetate, a pol- 
50 yvinyl alcohol, a polyvinyl butylal alcohol, a polyvinyl pyrolidone, a polyvinyl chloride, a polyvinylidene chloride, a cellu- 
lose-based resin such as an ethyl cellulose, a hydroxyethyl cellulose, an ethylhydroxy cellulose, a hydroxypropyl 
cellulose, a methyl cellulose, and a cellulose acetate, a polyester resin, a polyacetal resin, an epoxy resin, a terpene 
resin, a rosin resin, a fluorine resin, and a silicone resin, etc. 

[0296] As the additives, there can be employed a fatty acid, a metal salt of a fatty acid, a fatty acid ester, a fatty acid 
55 amide, an inorganic salt, a nonionic-based surface active agent, a cationic-based surface active agent, an anionic- 
based surface active agent, and an ampholytic surface active agent, etc., and those are not particularly limited. 
[0297] The ink layer having a heat-transferring property can be formed by a publicly-known method. For example, 
a composition of the melt type ink layer having a heat-transferring property is specifically exemplified in Example VI-1 , 
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and a composition of the sublimatable type ink layer having a heat-transferring property is specifically exemplified in 
Example VI-3. 

[0298] A heat-resistible protecting layer is formed by adjusting a viscosity of the cyclic ester-modified cellulose 
derivative using a solvent to modify to a condition being capable of coating, by coating it onto an opposite surface of the 

5 substrate on which the ink layer having a heat-transferring property is formed, and by drying at 50-1 50°C. 

[0299] Proportion of the cyclic ester-modified cellulose derivative in the heat-resistible protecting layer is 40-100% 
by mass and, further, preferably 60-100% by mass based on solid components in the heat-resistible protecting layer. 
Thickness is 0.01-2.00 jiim and, further, preferably 0.05-0.75 urn As described hereinabove, there can be obtained a 
heat-transferring recording material in which the ink layer having a heat-transferring property is formed on the surface 

10 of the substrate, and the heat-resistible protecting layer composed of the cyclic ester-modified cellulose derivative is 
formed on the opposite surface of the ink layer in the substrate. 
[0300] Hereinafter, the No. VII of the invention is illustrated. 

[0301] The conductive coating resin (A) to be employed in the present invention contains 2-20% by mass, prefera- 
bly 5-15% by mass of a cellulose ester derivative (a) obtained by a ring-opening graft- polymerization of a cyclic ester 
15 with a cellulose ester derivative having hydroxyl groups and 98-80% by mass, preferably 95-85% by mass of a resin for 
coating (b) [total of (a) and (b) is 100% by mass]. 

[0302] In the case that an amount of the cellulose ester derivative (a) is less than 2% by mass, it becomes difficult 
to elevate conductivity in a dried coating layer or undried coating layer, resulting in that an adhering efficiency of a fin- 
ishing coating becomes worse. On the other hand, in the case that an amount is more than 20% by mass, compatibility 
20 with the resin for coating (b) becomes worse, resulting in that a storage stability is unpreferabty deteriorated in a coating 
composition. 

[0303] The cellulose ester having hydroxyl groups in the present invention is as described in the illustration for the 
No. Ill of the present invention. Ester bond is 1-2.9 pieces on average, that is, a substitution degree is preferably 1-2.9, 
which is composed of the fatty acid and hydroxyl groups in glucose units of the cellulose and, accordingly, residual 
25 hydroxyl group is 0.1-2 pieces on average, particularly, more preferably 0.2-1 .3 piece on average. 

[0304] The cyclic ester in the present invention is not limited, if it can be ring-opening polymerized, and there are 
enumerated ones exemplified in the No. Ill of the present invention. 

[0305] There is not particularly limited a feeding ratio of the cellulose ester derivative having hydroxyl groups with 
respect to the cyclic ester which is employed for obtaining the cellulose ester in the present invention and, it can be 

30 appropriately selected according to a use mode of the conductive coating composition. In order to conduct the graft 
polymerization of the cellulose ester having hydroxyl groups with the cyclic ester, the cyclic ester is desirably 99-15% 
by mass based on 1-85% by mass of the fatty acid cellulose ester having hydroxyl groups. In the case that the ratio of 
the cellulose ester derivative having hydroxyl groups exceeds 85% by mass, viscosity is remarkably elevated in a reac- 
tion system, resulting in becoming difficult in handling. 

35 [0306] Contrarily, in the case that it is less than 1% by mass, a characteristics such as a heat resistance is unpref- 
erabty lost in the cellulose ester. 

[0307] in the case that it is difficult to handle because of too high viscosity, it is also possible to lower the viscosity 
in the reaction system for allowing to readily react by adding supplementary third components which include an organic 
solvent not having an active hydrogen or a polyvalent alcohol having a reactivity, and which are excellent in compatibility 
40 with the fatty acid cellulose ester and the cyclic ester. 

[0308] Conditions for the preparation of the cellulose ester derivative (a) which is a graft polymer in the present 
invention are as described in the No. Ill of the present invention. 

[0309] A molecular weight of thus-obtained cellulose ester derivative (a) depends upon a molecular weight of the 
cellulose ester having hydroxyl groups and a kind of the cyclic ester to be grafted which are raw materials. Mass-aver- 
45 age molecular weight (it is measured using an analytical curve of a standard polystyrene in chloroform in GPC) prefer- 
ably ranges in 50,000-1 ,000,000, and more preferably in 80,000-B00,000. In the case that the mass-average molecular 
weight is less than 50,000, strength of a coating layer is apt to become insufficient in the conductive coating composi- 
tion. 

[0310] Further, in the case of exceeding 1,000,000, viscosity becomes too high in the graft polymer, and smooth- 
50 ness lowers in the coating layer, resulting in that a problem is apt to be caused in coating. 

[031 1] As the resin (b) for a coating to be employed in combination with the cellulose ester derivative, there can be 
employed conventionally-known resins for a coating. 

[0312] For example, there are enumerated a polyolefin-based resin such as a chlorinated polypropylene resin, a 
maleic acid-modified chlorinated polypropylene resin, an ethylene-acrylic acid copolymer, and an EPDM (an ethylene- 
55 diene terpolymer), a polybutadiene-based resin, a copolymer obtained by a graft-reaction of the polyolefin-based resin 
or the polybutadiene-based resin with a radical polymerizable unsaturated monomer such as a (meth)acrylate or sty- 
rene, a thermoplastic resin such as an epoxide-fatty acid ester-based resin, an alkyd-based resin, and acrylic-based 
resin, a thermosetting resin composed of a base resin such as an acrylic-based resin, a polyester-based resin, an 
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alkyd-based resin, an epoxide-based resin, and urethane-based resin and a crosslinking agent (an amino resin and a 
blocked isocyanale compound), and an ordinary temperatures-curable resin composed of the base resin and the 
crosslinking agent (a polyisocyanate compound), etc. 

[031 3] The conductive pigment (B) to be employed in the present invention is composed of 40-60% by mass pref- 
erably 45-5% by mass of a conductive carbon black (c) and 60-40% by mass, preferably 55-45% by mass of a'scaly 
graphite (d) [total of (c) and (d) is 100% by mass]. In the case that formulating proportion of the conductive carbon black 
is less than 40% by mass, and formulating proportion of the scaly graphite is more than 60% by mass there unprefer- 
ably lowers an adhering property in an article to be coated and a finishing coating layer. On the other hand in the case 
that formulating proportion of the conductive cartoon black is more than 60% by mass, and formulating proportion of the 
scaly graphite is less than 40% by mass, physical properties unpreferably lower in the coating layer. 
[031 4] The conductive carbon black (c) to be employed in the present invention is a powder-state substance prima- 
rily containing carbon, and itself is already known. For example, it can be employed by appropriately selecting from a 
method for the preparation of a thermal black, a furnace black, a lamp black, a contact black (channel black roll black 
and disk black). 

[0315] Further, as the conductive carbon black (c). there is preferably employed one having a DBP (dibutyl phtha- 
late) absorbing amount ranging in 70-250 ml/100 g. preferably 100-200 ml/100 g and an electrical resistivity ranging in 
not more than 1 ft - cm, preferably not more than 0.1 ft - cm. In the case that the DBP absorbing amount is less than 
70 ml/100 g, since a large amount of the conductive carbon black is required in order to elevate the conductivity of the 
coating layer, ,t is anxious that physical properties unpreferably lower in the coating layer. On the other hand in the case 
that the DBP absorbing amount is more than 250 ml/100 g, a storage stability occasionally tends to unpreferably lower 
in a coating composition, and a finishing outer appearance tends to unpreferably lower in a finishing coating Further 
in the case that the electrical resistivity is more than 1 ft- cm, a storage stability occasionally tends to unpreferably' 
lower in a coating composrtion and physical properties unpreferably lower in the coating layer because of a larqe use 
amount. 

[031 6] As a preferred specific example of the conductive carbon black (c), there can be enumerated, for example 
Vulcan XC-72 (manufactured by Cabot. Corp.). CONDUCTEX 900. CONDUCTEX 975 (both are manufactured by 
Columbian Chemicals Company), and DENKA HS-1 00 (manufactured by Denki Kagaku Kogyo, Ltd.). etc. 
[0317] It is to be noted that the DBP absorbing amount and the electrical resistance were measured by testina 
methods described below. 

[0318] DBP absorbing amount: 1 .0010.01 g of a dried sample is precisely weighed, and it is moved onto a plain 
glass plate or stone plate having not less than approximately 300x300 mm. If it is particle-state, particles are crushed 
with a spatula while appropriately compressing. Appropriately 1/2 of a necessary amount of DBP is slowly poured from 
a burette onto the plain glass plate or stone plate, and DBP is circularly and uniformly spread, and then a sample is 
gradually scattered by moving onto DBP, followed by carefully kneading like drawing a small circle with the spatula 
[0319] The sample adhered to the spatula is removed by another spatula, and approximately 1/3-1/4 of DBP is fur- 
ther added, followed by repeating the same operations to adjust a mixture to a uniform state. When nearing a terminat- 
ing period, it ,s added one drop by one drop, and when further nearing the terminating period, it is added 1/2 drop by 
1/2 drop, and operations are terminated at a period that a whole becomes a shrunk lump. The operations are adjusted 
as terminating within 10-15 minutes, and the absorbing amount is calculated according to the following equation by 
monitoring a DBP dropwise amount in the burette at 3 minutes after a lapse of the operations. 

OA=(VAV)x100 

wherein 

OA: absorbing amount (ml/100 g) 

V: use amount (ml) of DBP until a termination period 

W: weight (g) of a dried sample 

[0320] Electrical resistivity: Approximately 0.25 g of a dried sample is packed in an insulating cylindrical vessel and 
sample amount .s adjusted to a sample height of 10±0.5 mm when the sample is compressed by pressure of 5011 
kg/cm , and then, electrical resistivity (ft - cm) is calculated according to the following equation from electric potential 
drfference, electric current, packing height of the sample, and cross-sectional area under the pressure. 

p=(S/L)xR 
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R=V/A 

p: Electrical resistivity (£1 • cm) 

S: Cross-sectional area of a sample (cm 2 ) 

L: Packing height (cm) of a sample 

R: Electrical resistance (O) 

V: Electric potential difference (V) 

A: Electric current (A) 

[0321] The scaly graphite (d) is powder-state, thickness ranges in not more than 0.5 mm, and average particle 
diameter ranges in 0.5-1 5 u.m, and preferably 1-7 ^m. 

[0322] In the case that the thickness is more than 0.5 mm, the use amount becomes large, there unpreferably tend 
to lower storage stability of a coating and physical properties of a coating layer. 

[0323] In the case that the average particle diameter is less than 0.5 urn, conductivity of the coating layer is not suf- 
ficient and on the other hand, in the case that the average particle diameter is more than 15 urn, workability tends to 
lower in spray coating, and there unpreferably tend to lower adhesion, etc. to an article to be coated and a finishing 

coating layer. oo «^ 

[0324] As a preferred specific example of the scaly graphite (d), there can be enumerated graphite powders SP-1 0, 
SP-20, HAG-15, HAG-150, and HAG-300 (those are manufactured by Ninon Kokuen, Ltd.), and artificial graphites 
POG-2 POG-10, and POG-20 (those are manufactured by Sumitomo Chemicals, Ltd.), which are a trade name. 
[0325] ' The above-described conductive resin for a coating (A) and conductive pigment (B) are formulated in a pro- 
portion of 75-85% by mass, preferably 78-82% by mass of the conductive resin for a coating (A) and 25-15% by mass, 
preferably 22-1 8% by mass of the conductive pigment (B) (total of the (A) and the (B) is 1 00% by mass). 
[0326] In the case that the formulating amount of the conductive resin for a coating (A) is less than 75% by mass 
and the formulating amount of the conductive pigment (B) exceeds 25% by mass, there unpreferably lower physical 
properties of the coating layer and there unpreferably lowers an adhesion to an article to be coated and a finishing coat- 
ing layer On the other hand, in the case that the formulating amount of the conductive resin for a coating (A) exceeds 
85% by mass and the formulating amount of the conductive pigment (B) is less than 15% by mass, there cannot be 
unpreferably formed a coating layer which is excellent in conductivity. 

[0327] The coating composition of the present invention is preferably employed as a solvent-type coating in which 
an organic solvent is a medium, and a non-aqueous dispersion coating. 

[0328] As the organic solvent, if it dissolves or disperses the above-described resins, it can be limitedly employed 
and specifically there can be enumerated an aromatic hydrocarbon such as benzene, toluene, and xylene, an aliphatic 
hydrocarbon such as hexane, heptane, octane, and decane, a chlorinated hydrocarbon such as trichloroethylene, per- 
chloroethylene, dichloroethylene, dichJoroethane, and dichlorobenzene, a ketone-based solvent such as methylethyl 
ketone and diacetone alcohol, an alcohol-based solvent such as ethanol, propanol, and butanol, and a cellosolve- 
based solvent such as methylcellosolve, butylcellosolve, and cellosolve acetate, etc. 

[0329] In the coating composition of the present invention, there can be formulated other pigments in addition to the 
above-described conductive pigments. As the other pigments, if those are employed for usual coatings, those are not 
particularly limited, and those are roughly divided into an inorganic pigment and an organic pigment which are 
described below. 

[0330] As the inorganic pigments, there are enumerated white color-based ones which include titanium oxide, zinc 
oxide basic lead carbonate, basic lead sulphate, a phosphate such as zinc phosphate, a molybdate such as calcium 
molybdate black color-based ones which include carbon black, rosin black, graphite, and iron black, yellow color-based 
ones which include yellow lead, synthesized iron oxide yellow, transparent iron oxide, titanium yellow, zinc yellow, and 
strontium chromate, red color-based ones which include iron oxide, transparent iron oxide, red lead, molybdate orange, 
cuprous oxide basic lead chromate, and lead cyanamide, green color-based ones which include chromium oxide and 
chromium green blue color-based ones which include iron blue, ultramarine blue, and cobalt blue, extender pigments 
which include calcium carbonate, barium sulphate, talc, clay, mica, silica, and plaster, non -conductive metal powder 
which includes a surface-oxidized aluminum powder and lead suboxide powder, and pearly pigment, etc. 
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[0331 J Further, as the organic pigments, there are enumerated an azolake-based one which includes a P-naphthol- 
based one. a p-oxynaphthoic acid-based one, a naphthol AS-based one, an acetoacetic anilide. an insoluble azo-based 
one which includes a |i-naphthol-based one. naphthol AS-based one, an acetoacetic anilide-based one and a pyra- 
zolone-based one. a condensed azo-based one which includes a naphthol AS-based one and an acetoacetic anilide- 
s based one, a polycyclic pigment which includes anthraquinone-based one, phthalocyanine-based one quinacridone 
isoindonnone, dioxadine. perylene, perynone, thioindigo, pyrocholine, fluorubine. and quinophthalone and metal com- 
plex-based ones, etc. 

[0332] Further, in the coating composition of the present invention, there can be optionally added a variety of addi- 
tives such as a plasticizer, a dispersant, a modifier for a coating surface layer, a fluidity controller, an ultraviolet ray 

w absorbent, an ultraviolet ray stabilizer, an anti-oxidant. an accelerator for a crosslinking reaction, a depressant for a 
crosslinking reaction, which are publicly-known. In order to prepare the coating composition of the present invention 
using the above-described substances, there may be employed same apparatuses and processes as in conventional 
methods for the preparation of coatings. For example, a coating can be prepared by a method in which pigments are 
dispersed in a mixture of a binder with a solvent using an appropriate dispersing apparatus such as a ball mill, a sand 

is mill, and a roll mill to prepare a pigment paste, and necessary components are further added and uniformly mixed by a 
Disper. The coating composition of the present invention can be applied to a nonconductive or conductive material or a 
material in which it is desired to further elevate a conductivity and, as the materials, there are enumerated plastic mate- 
rials, reinforced plastic materials, and inorganic materials, etc. 

[0333] The coating composition of the present invention can be coated by conventional coating methods That is 
coating can be conducted by means such as an air spray coating, an airless spray coating, a variety of static coatina a 
roll coating, and a brush coating. 

[0334] Thickness of a coating layer usually ranges in approximately 5-40 pm, and preferably 10-25 pm based on 
thickness of a dried coating layer. Further, the coating layer is dried at room temperature or forcibly until surface resist- 
ance to be desired attains to 1x10 6 QJcm in the coating layer. 

[0335] The coating layer formed by the coating composition of the present invention can be utilized as a coating 
layer for shielding electromagnetic wave or, an intermediate-coating or a static under-coating layer for finishing coating 
[0336] As the intermediate-coating, there can be employed an already known intermediate-coating itself which is 
excellent in adhesion, smoothness, clearness, and weatherability. Specifically, there can be enumerated a thermoset- 
ting intermediate-coating which primarily contains a short oil having an oil length of not more than 30% or a long-short 
oil alkyd resin, or oil-free polyester resin and an amino resin which are a vehicle. 

[0337] The alkyd resin and the polyester resin have a hydroxyl value of 60-140 mg KOH/g and an acid value of 5- 
200 mg KOH/g, in which an unsaturated oil (an unsaturated fatty acid) is preferably employed as an oil to be modified 
Further, as the amino resin, there are appropriate an alkyl (preferably, a carbon number of 1 -5)-etherized melamine 
resin, a urea resin, and a benzoguanamine resin, etc. 

[0338] As formulating ratio of the both resins, preferably, the alkyd resin and (or) the oil-free polyester resin are 65- 
85% by mass, and particularly 70-80% by mass, and the amino resin is 35-15% by mass, and particularly 30-20% by 
mass. Further, the amino resin can be partially changed to a polyisocyanate compound or a blocked polyisocyanate 
compound. ' 

[0339] Further, as types of the intermediate-coating, there can be employed an organic solvent-type one using the 
vehicles, a nonaqueous-dispersed type one, a high solid type one, an aqueous solution type one, a water-dispersed- 
type one, and a powder type one, etc. which are conventionally publicly-known. Still further, there can be optionally for- 
mulated extender pigments, coloring pigments, and other additives for coatings in the intermediate coating. 
[0340] The intermediate coatings are a coating for coating onto the surface of the conductive surface to be coated 
in the present invention, and coating operation can be conducted by the same method as for the above-described con- 
ducive coating. The thickness of the coating layer preferably ranges in 1 0-50 pm based on a coating layer after curing 
Temperature for curing the coating layer depends upon components in the vehicle, and in the case of heatinq it ranaes 
in 60-1 60°C and, particularly, in 80-150°C. 

[0341] The finishing coating is a coating for coating on the surface of the conductive coating layer orthe surface of 
the intermediate coatings, and it gives a decorating property to an article to be coated. 

[0342] Specifically, there can be employed an already known coating itself being capable of forming a coating layer 
which is excellent in a finishing outer appearance (clearness, smoothness, and gloss), weatherabiWy (a retention prop- 
erty of gloss, a keeping property of color, and whitening-resistible property), chemical resistance, water of color and 
whitening resistible property), chemical resistance, water resistance, moisture resistance, and curability, etc For exam- 
ple, there are enumerated a coating primarily containing an amino acrylic-based resin, an amino alkyd-based resin and 
an amino polyester-based resin as a vehicle and, further, there can be also applied a coating in which the amino resin 
is partially or wholly changed to a polyisocyanate compound or a blocked polyisocyanate compound. 
[0343] Type of the finishing coating is not particularly limited, and there can be employed an organic solvent type 
one, a nonaqueous solvent-dispersed type one. a water soluble (dispersed) type one. a powder type one. and a high 
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solid type one, etc. Drying or curing of the coating layer is conducted by drying at ordinary temperature, drying at heat- 
ing, and irradiation by active energy rays, etc. 

[0344] The finishing coating to be employed in the present invention may be even an any type of an enamel coating 
in which metallic pigments and (or) coloring pigments are formulated in the coating primarily containing the above vehi- 
5 cles or a clear coating which does not contain the pigments at all or almost does not contain. 

[0345] And, as a method for forming the finishing coating layer using the coatings, for example, there are enumer- 
ated the following methods. 

(1 ) a method (metallic- or solid-color finishing by a one-coat and one-baking style) in which there is coated and ther- 
io mally cured a metallic coating composed of a metallic coating and optionally coloring pigments or a solid color coat- 
ing containing coloring pigments. 

(2) a method (metallic- or solid-color finishing by a two-coat and two-baking style) in which a metallic coating or a 
solid color coating is coated, and then, thermally cured, followed by further coating a clear coating and thermally 

15 curing again by heating. 

(3) a method (metallic- or solid-color finishing by a two-coat and one-baking style) in which a metallic coating or a 
solid color coating is coated, and then, a clear coating is coated, followed by simultaneously curing both coating 
layers by heating. 
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[0346] The finishing coatings are preferably coated by spray coating and an electrostatic coating. 
[0347] Further, thickness of the coating layer in the (1) ranges in 25-40 um based on a dried coating layer and 
the (2) and (3), in the case of a metallic coating or solid color coating, it preferably ranges in 10-30 um, and it preferably 
ranges in 25-50 um in the case of a clear coating, respectively. Heating and curing condition can be freely selected by 
25 materials of an article to be coated and vehicle components, and it is usually 60-1 60°C, and particularly, preferably 1 00- 
1 50°C for 1 0-40 minutes. 

[0348] In the present invention, by formulating the conductive carbon black (c) and the scaly graphite (d) at a spec- 
ified proportion since the conductive carbon black (c) forms a structure having a continuous chain structure or a chain 
structure, and it exists in a coating composition in the form in which the scaly graphite (d) aggregates with the structure, 
30 it is not anxious that the conductive pigment (B) is separated from the conductive resin for a coating (A) or sinks, result- 
ing in that there is shown an effect of an excellent storage stability for a long time of period. 

[0349] And, since the conductive carbon black and the scaly graphite in the coating layer which are formed from 
those have a same structure as in the above-descriptions, and these connect to each other, there can be effectively 
reproduced an effect for elevating conductivity in the coating layer. 

35 [0350] Although functions in the cellulose ester derivative (a) are not clear, which is obtained by a ring-opening 
graft-polymerization of cyclic esters onto a cellulose ester having hydroxyl groups, it is presumed that an effect is ele- 
vated by an action which allows to orientate so that a scaly plain surface is opposite to surface to be coated. By the 
effect, scales often come into contact with each other, and there can be shown an effect that conductivity in a coating 
layer is elevated by a connection of the conductive carbon black (c) with the scaly graphite (d). 

40 [0351] Hereinafter, the No. VIII of the present invention is illustrated in detail. 

[0352] In the beginning, there are roughly shown symbols representing respective components in the present 
invention and a relationship therebetween. 

Cellulose ester derivative (a): It is obtained by a ring-opening graft polymerization of cyclic esters with a cellulose 
45 ester having hydroxyl groups. 

Polymerizable unsaturated monomer (b): It includes an unsaturated monomer having an isocyanate group (f), a 
polymerizable monomer (h), and other polymerizable monomers (g), etc. 

so Graft copolymer (I): It is obtained by a copolymerization of the cellulose ester derivative (a) with the polymerizable 
unsaturated monomer (b). 

Unsaturated monomer having an isocyanate group (f) 
55 Polymerizable monomer having an active hydrogen (h) 
Polyisocyanate compound (c) 
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Polyisocyanate compound (II): It includes a polymer (e), etc. containing an isocyanate compound having a low 
molecular weight (d) and the unsaturated monomer having an isocyanate group (f) as constructing units. 

Isocyanate compound having a low molecular weight (d) 

Polymer (e) containing the unsaturated monomer having an isocyanate group 

Oxazoline compound (II') 

Cellulose ester derivative (III): If it is the same kind as in the cellulose ester derivative (a), it may be not an identical 



Modified vinyl-based copolymer (III'): It is obtained by a copolymerization of the cellulose ester derivative (III) (If it 
,s the same kind as in the above-described cellulose ester derivative (III)), it may be not an identical one) with other 
15 polymenzable unsaturated monomers (g). 

Graft copolymer (IV): It is obtained by a copolymerization of a macro monomer (m) with other polymerizable 
unsaturated monomers (i) except it. 

20 Other polymerizable unsaturated monomers (j) except it: It is component (b) other than component (h). 

Nonaqueous-dispersed resin (V): It is a resin component in a dispersed liquid of a polymer (q) particle obtained by 
a po ymerizat.on of other polymerizable unsaturated monomers (g) in a nonaqueous solvent using as a dispersion 
stabilizer which is a polymer (p). 

Polymer (p): a dispersion stabilizer, mass-average molecular weight of 3,000-150,000. 

Polymer (q): It is obtained by a polymerization of the polymerizable unsaturated monomer (g) in a nonaqueous sol- 
vent under the presence of the dispersion stabilizer (p), which has a glass transition temperature of 0-100°C. 

1. Cellulose ester derivative (a) 

[0353] The cellulose ester derivative (a) to be employed in the present invention is obtained by a ring-opening graft 

I ZZT" h Cy K k T? W ' ,h 9 Ce " Ul0Se 6Ster haVi " 9 hydr ° Xyl 9r ° ups - The cel,u,ose ester havi "9 hydroxyl groups 
s b product in which the hydroxyl groups in a cellulose are partially esterified by an acid, and it is the same as the cel- 
lulose ester derivative (a) in the VII of the present invention. 

[0354] The cellulose ester derivative (a) obtained by a graft polymerization includes 2-50 mol, preferably 3-30 mol 
and more preferab.y 5-20 mo. of ,-caprolactone based on (0. 1 -2 pieces on average ) of residual hydroxyl groups in gl^ 
cose units as an average structure. M 

2. Polymerizable unsaturated monomer (b) 

[0355] As the polymerizable unsaturated monomer (b) to be employed in the present invention, there are enumer- 

, 5 UnSa IT 0 ™ HaVin9 a " isoc V anate 9'°"P (0, a polymerizable monomer having an active hydrogen (h). 

<s and other polymerizable unsaturated monomers (g). l ' 

E22 if ° ,her po ^ merizab,e ""saturated monomers (g), the following substances are exemplified 
E , \ are . enumerated a ("ethjacrylate which includes, for example, an alkyl or cycloalkyl ester of 
It Z , T 3 ° n " Umber ° f 1 20 SUCh 38 m *"V(meth)acrylate, ethyl(meth)acrylate. propyl(meth)acr- 

y la e, butyl ( meth)acr y .ate. 2-ethylhexyl(meth)acrylate. octyl(meth)acrylate. .auryl(meth)acry.ate cydohexyl meth acr- 
y ate .sobony.(me,h)acrylate. adamanty.(meth)acr y i ate. and an a.koxya.ky. ester of (meth)acry ( ic acid ha7n g 7ca*on 
number of 2-8 such as ethoxybutyl(meth)acrylate, etc. u 

As ^ U ^ tances 0,ner than ,he (meth)acrylate. there are enumerated, for example. glycidyl(meth)acrylate 
TZZ^ZZ. Vmy ' ,0lUene - <meth)aCrytonttrite ' (meth)aCr0lei "- bUta ^ a " d -c . theie can be 

En ■ J? P ° ,ymeri ^ ab ' e monomer havi "9 ^ active hydrogen (h). there are enumerated a (meth)acrylate con- 
eZZe^cZZZn * < metn > ac ^ a -fining an amino group which are described below, and wh7ch can be 

[0360] As the (meth)acrylate containing a hydroxyl group, there are enumerated, for example, a hydroxyalkylester 
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of (meth)acrylate having a carbon number of 2-8 such as hydroxyethyl(meth)acrylate and ^ m ^^^^ 
Placcel FA-7(a monomer in which 1 moi of e-caprolactone is introduced into 1 mol of hydroxyethylacrylate , Placcefc 
FM-1 FM-3 and FM-5 (a monomer in which 1 mol, 3 mol, and 5 mol of e-caprolactone is introduced into 1 mol of 2- 
hvdroxyethyiacrylate respectively) which is a commercially product by Daicel Chemical Industries, Ltd.. which are a 
7oZ7eS7o^ by Daicel Chemical Industries, Ltd., TONE-1 00 (a monomer in which 1 mol of e-caprolactone . 
SS1 1 mo. of 2-hydroxyethy.acry.ate) which is a commercially product by Union Carbide. Ltd^in USA, which 
are an adduct of 1-5 mol of lactones into 1 mol of the (meth)acrylate containing a hydroxy! group, and which can be 
employed in combination. 

[0361] As the (meth)acrylate containing an amino group, there are enumerated, for example, an aminoalkyl este 
of (meth)acrylic acid such as dimethylaminoethyl(meth)acrylate, diethylamlno ethyl(meth)acrylate, and (meth)acryl 
amide, etc., and which can be employed in combination. . 
[03621 As the monomer having an isocyanate group (f), there are enumerated, for example, 's°cyanate 
ethyl(meth)acrylate, isocyanate P ropyl(meth)acry.ate, isocyanate butyl(meth)acrylate, isoc y a " ate t he ^'^^' a e t ; 
m -isopropenyl-«,«'-dimethylbenzyl isocyanate. and m-ethylenyl-«,a'-dimethylbenzyl isocyanate. etc. and further, the e 
is enumerated an unsaturated compound in which a polyisocyanate compound such as hexamethy ene d"socyanate is 
added to the polymerizable monomer containing an active hydrogen (h) such as hydrox y ethyl(meth)acrylate, and which 
can be employed in combination. 

[0363] The polymerizable unsaturated monomer (b) exemplified as the above-described (f), (g), and (h) can be 
employed also in combination, it is employed by selecting depending upon desired physical properties. 

r 

3. Graft copolymer (I) 

[0364] The graft copolymer (I) of the present invention is prepared by a radical polymerization of the above- 
described cellulose ester derivative (a) and unsaturated monomer (b) through a solution polymeria*™ unde. -the pres- 

; ence of a radical polymerization initiator, the component (b) forms a trunk polymer (a trunk portion), and the component 
(a) forms a branched polymer, whereby, the graft copolymer (I) of the present invention can be obta.ned. 
03651 In the case that the polymerizable monomer having an active hydrogen (h) is employed as a portion of the 
polymerizable unsaturated monomer (b), and the polyisocyanate compound (c) is allowed to react with the Polymera- 
se monomer having an active hydrogen (h), it is prepared by a radical polymerization of the above-described cenulose 

o ester derivative (a) with unsaturated monomer (b) through a solution polymerization under the presence of a .radial 
polymerization initiator, whereby, the component (b) forms a trunk polymer, and the component (a) forms a branched 
polymer, and then, the polyisocyanate compound (c) is allowed to react with an active hydrogen in the ™nome I [h) 
(03661 As the radical polymerization initiator, there can be employed a peroxide inrt.ator such as benzoyl peroxide, 
t-butylbydroperoxide. cumylhydroperoxide, cumenhydroperoxide, t-butylperoxybenzoate, and an azo-based .n.tiator 

is such as t-butylperoxy-2-ethylhexanoate, azobisisobutyronitrile and azobisdimethyl valeronitnle, 

(03671 As a solvent to be employed in the solution polymerization, there are enumerated benzene, toluene, xylene, 
an ester-based solvent such as butyl acetate, ethyl acetate, propyl acetate, and cellosolve acetate an ether-based sol- 
vent such as dioxane and ethylene glycol dibutylether, and a ketone-based solvent such as methylethyl ketone and 
methyl isobutyl ketone, etc., and which there can be employed solely or in combination of two or more kinds. 

u, [0368] As use proportion of the components (a) and (b). the component (a) is 1-30% by mass and pref erably 5- 
20% by mass, and the component (b) is 70-99% by mass, and preferably 80-95% by mass (total of the (a) and (b) .s 

rosily T^the case that the polymerizable monomer having an active hydrogen (h) is employed as a portion of the 
polymerizable unsaturated monomer (b), and the polyisocyanate compound (c) is allowed to react with the po ymenz- 

« able monomer having an active hydrogen (h), total of the (b) and (c) corresponds to 70-99% by mass of the (b) 

[0370] In the case that the component (a) is less than 1 % by mass, dryability and hardness become unpreferably 
insufficient in a coating layer obtained and, in the case thatthe component (a) exceeds 30% by mass, durability unpref- 
erably lowers in a coating layer obtained. J L.., »U<» „,1 
[03711 The graft copolymer (I) of the present invention has an isocyanate group at a trunk portion formed by the rad- 

50 teal polymerization of the polymerizable unsaturated monomer (b), and the content of the isocyanate group is > 0.5- 
28 5% by mass and preferably 35-15% by mass based on the total mass of the graft copolymer (I). In the case that the 
content of the isocyanate group is less than 0.5% by mass, solvent resistance and durability become poor ,n coating 
layer obtained, unpreferably resulting in that dryability and hardness also become .nsuff.c.ent and on the other hand 
in the case of exceeding 28.5% by mass, a coating layer becomes brittle, unpreferably resulting in that durab.lrty rather 

[03721 The graft copolymer (I) of the present invention is a polymer having an isocyanate group at a trunk portion 
and. in order to introduce an isocyanate group into the trunk portion, there can be applied methods (i) and (..) descnbed 
below. 
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(i) : The above-described monomer having an isocyanate group is employed as the polymerizable unsaturated 
monomer (b), or 

(ii) : Active hydrogen is introduced into a trunk portion of a polymer which should become the copolymer (I) of the 
present invention using the above-described polymerizable monomer having an active hydrogen such as hydroxyl 
group or ammo group as the polymerizable unsaturated monomer (b), and more than equivalent mol of the polyiso- 
cyanate compound is allowed to react with the active hydrogen. 

[0373J in the case that the polymerizable monomer having an active hydrogen (h) is employed as the polymerizable 
unsaturated monomer (b), as the polyisocyanate compound which is allowed to react with the active hydrogen there 
are enumerated aliphatic diisocyanates such as hexamethylene diisocyanate and trimethylhexamethylene dlisocy- 
anate, aliphatic group-substituted aromatic isocyanates such as xylylene diisocyanate, and cycloaliphatic diisocyanates 
such as isophorone diisocyanate. etc. 

[0374] It is to be noted that in the case of employing the polyisocyanate compound (c), total of the polymerizable 
monomers includ.ng the (c) corresponds to 70-99% by mass of the polymerizable monomer (b) 
[0375] Thus-obtained graft copolymer (I) of the present invention has a structure that the component (b) forms a 
polymer'^ 6 ' ,mnk P ° rti0n) * ^ *""* P ° rti ° n *** 80 iS0Cyana,e aroup ' and ,ne com P°nent (a) forms a branched 
[0376] Mass average molecular weight (it is measured using a curve of a standard Polystyrene in chloroform bv a 
GPC) of the graft copolymer (I) is 2,000-150,000. preferably 5.000-50,000. and glass transition temperature is 0-90°C 
preferably 15-75°C. In the case that the mass average molecular weight is less than 2.000. it is unpreferably difficult to 
obtain a satisfied dryabillty and hardness in a coating layer obtained and, on the other hand, in the case of exceeding 
150.000. storage stability lowers, and it is unpreferably difficult to obtain a finishing property in a coating layer obtained 
Further m the case that the glass transition temperature is less than 0°C, it is unpreferably difficult to obtain a satisfied 
dryabilrty and hardness in a coating layer obtained and, on the other hand, in the case of exceeding 90°C coating laver 
becomes brittle, resulting in that durability rather unpreferably tends to lower. 

[0377] The graft copolymer (I) of the present invention can provide a coating thin layer by moisture curing alone. 
4. Coating composition 

30 [0378] The present invention provides a single-liquid type coating composition primarily containing the graft copol- 
ymer (I), and optionally contains a variety of curing agents and resinous components. 

[0379] That is, the coating composition of the present invention is comprised the graft copolymer (I) and, optionally 
at least one of components described below, 

35 a polyisocyanate compound (II), 

a cellulose ester derivative (III) obtained by a ring-opening graft polymerization of cyclic esters with a cellulose 
ester having hydroxyl groups, 

a modified vinyl-based copolymer (III') not containing an isocyanate group component which comprises copolym- 
erization of 5-75% by mass of the cellulose ester derivative (III) with 25-95% by mass of other polymerizable 
unsaturated monomer (h) (total of (III) and (h) is 1 00% by mass), 
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a graft copolymer (IV) which comprises copolymerization of 3-30% by mass of a macromonomer (m) with 70-97% 
by mass of other polymerizable unsaturated monomer (J) (total of (m) and (j) is 100% by mass), and, 

a nonaqueous dispersed resin (V). 

[0380] In the coating composition, the graft copolymer (I) is contained in not less than 50% by mass in the total resin 
50 solid components which are composed of the (I), (II), (III), (Mr), (| V ), and (V) which are 100% by mass. 

Polyisocyanate compound (II) and oxazolidine compound (IP) 

« 11 , ft above " described curin 9 ^ents, the polyisocyanate compound (II) and oxazolidine compound (II') can 

55 be formulated in view of single-liquid type. 

1 • ?, the po,yiso ^ anate impound (II), there can be employed a low molecular weight isocyanate compound 
(d) having at least two isocyanate groups and a polymer (e) containing an unsaturated monomer having isocyanate 
groups as a constructing unit. y y 
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[03831 As the low molecular weight compound (d), there are enumerated aliphatic isocyanates such as hexameth- 
ylene diisocyanate and trimethylhexamethylene diisocyanate, cycloaliphatic isocyanates such as xylylene dnsocyanate 
and isophorone diisocyanate, an adduct of the diisocyanates with polyvalent alcohols, a low molecular weight polyester 
resin and water a polymer of the diisocyanates themselves (an adduct of a diisocyanate monomer, there are enumer- 
ated Collonate L manufactured by Ninon Polyurethane, Ltd. and Takenate D102 manufactured by Takeda Pharmaceu- 
tical, Ltd.) and, further, an isocyanate buret compound, etc. 

r03841 As the polymer (e) containing an unsaturated monomer having isocyanate groups, there is enumerated a 
copolymer containing isocyanate groups obtained by copolymerization of the above-described monomer (t) containing 
an isocyanate group with other polymerizable unsaturated monomer (g) such as styrene and (meth)acrylates. 
[0385] The above-described polyisocyanate compound (II) is formulated in a range of 0.5-40% by mass, and pref- 
erably 1 -20% by mass based on total solid resinous components. 
[0386] The above-described oxazolidine compound (II') is formulated in a range of 0.5-5% by mass, and preferably 
1 -3% by mass based on total solid resinous components. 

15 Cellulose ester derivative (III) and Modified vinyl-based copolymer (III') 

[0387] In the coating composition of the present invention, there can be formulated the cellulose ester derivative 
(III) obtained by a ring-opening graft polymerization of cyclic esters with a cellulose ester having hydroxyl groups and 
the modified vinyl-based copolymer (III') which comprises copolymerization of the cellulose ester derivative (III) with 

20 other polymerizable unsaturated monomer (g) from a viewpoint of an improvement of dryability. 

[0388] As the cellulose ester derivative (III) obtained by a ring-opening graft polymerization of cyclic esters with a 
cellulose ester having hydroxyl groups, there can be employed one (it may be not identical to the cellulose ester deriv- 
ative (a)) which is mentioned in the illustration of the cellulose ester derivative (a) component which becomes a con- 
structing unit in the above-described graft copolymer (I), and it is appropriately formulated in a range of 0.5-20% by 

25 mass based on total resinous components 

r0389] Further the modified vinyl-based copolymer (III') is a graft copolymer not containing an isocyanate group 
component which comprises copolymerization of 5-75% by mass of the cellulose ester derivative (III) described above 
(it may be not identical to the cellulose ester derivative (III) or the cellulose ester derivative (a)) with 25-95% by mass of 
other polymerizable unsaturated monomer (g). 

30 [0390] The other polymerizable unsaturated monomer (g) can be employed by appropriately select.ng from the 
monomers (except the monomer (f) containing an isocyanate group and the monomer containing an active hydrogen 
(h)) which are stated in the illustration of the polymerizable unsaturated monomer (b) which becomes a constructing 
unit in the above-described graft copolymer (I). 

[0391] The modified vinyl-based copolymer (III') is appropriately formulated in a range of 1-30% by mass based on 
35 total resinous components. 

Graft copolymer (IV) 

[0392] Further in the coating composition of the present invention, there may be formulated a copolymer of ethyl- 
40 enic polymerizable monomers, particularly, the graft copolymer (IV) which comprises polymerization of 3-30% by mass 
of a macromonomer (m) with 70-97% by mass of other polymerizable unsaturated monomer (J) from a viewpoint of an 

improvement of dryability. . 
[0393] The macromonomer is an oligomer or polymer having polymerizable unsaturated group at a terminal, it is 
prepared by conventionally publicly-known methods, and there is preferred one having a glass transition temperature 
as of not less than 50°C and a mass-average molecular weight of 1,000-25,000. 

[0394] As the macromonomer, there is enumerated an oligomer or polymer such as a methacryloyl having methyl- 
methacrylate or a methacryloyl having butylacrylate as a segment. As a commercially supplied product, there are enu- 
merated AA-2 AA-6 AB-2, and AB-6 which are manufactured by Toa Gosei Chemicals, Ltd. 

[0395] The other polymerizable unsaturated monomer (j) can be employed by appropriately selecting from the 
so monomers (except the monomer containing an active hydrogen (h)) which are stated in the illustration of the polymer- 
izable unsaturated monomer (b) which becomes a constructing unit in the above-described graft copolymer (I). The 
graft copolymer (IV) is appropriately formulated in a range of 1 -20% by mass based on total resinous components. 
[0396] Still further in the coating composition of the present invention, there may be formulated the nonaqueous 
dispersed resin (V) from a viewpoint of an improvement of durability and dryability. The nonaqueous dispersed resin (V) 
55 is obtained by a polymerization of the monomer (g) under the presence of a dispersant in an organic liquid which can 
dissolve the monomer (g) and does not substantially dissolve a polymer formed from the monomer (g) and, as the non- 
aqueous dispersed resin (V), there is preferred a dispersion liquid of a polymer particle having a glass transition tem- 
perature of 0-100°C obtained by a polymerization of a monomer appropriately selected from the other polymerizable 
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unsaturated monomer (g) under the presence of a polymer (p) having a mass-average molecular weight of 3 000- 
150,000. 

[0397] As the polymer (p) : there is enumerated a polymer or copolymer of a (meth)acrylate or styrene 
[0398] Concentration of the nonaqueous dispersed resin (V) is 10-60% by mass in the dispersion liquid and the 
nonaqueous dispersed resin (V) is a resinous component in the dispersion liquid. 

[0399] The nonaqueous dispersed resin (V) is appropriately formulated in a range of 0.5-50% by mass preferablv 
1 -30% by mass with respect to total solid resins. 

[0400] The coating composition of the present invention primarily contains the above-described graft copolymer (I) 
and the cunng agents and resinous components of the (ll)-(V) are optionally formulated and, preferred storage stability 
and physical properties of a coating layer are obtained by selecting a composition showing an isocyanate group content 
of 0.5-28.5% by mass, preferabfy 3.0-1 5% by mass in total solid resins as a whole of the composition 
[0401] In the coating composition of the present invention, there can be optionally formulated pigments solvents 
ultraviolet ray absorbents, catalysts for curing, and dehydrating agents, etc. which are usual additives for coatings ' 
[0402] The coating composition of the present invention can be employed as a single-liquid coating which is capa- 
ble of coating by adjusting alone to viscosity for coating with solvents for dilution. 

[0403] As a coating method for the coating composition of the present invention, there can be utilized a convention- 
ally publicly-known method such as a spray coating, a brush coating, and a roller coating and, in usual, it is coated in 
thickness of the coating layer of 10-80 u.m or so. 

[0404] Hereinafter, No. IX of the present invention is illustrated in detail. 

[0405] As a Lactide and lactone in the present invention, there are enumerated ones exemplified in the No I of the 
present invention. 

[0406] In the present invention, in the case of a ring-opening polymerization of the above-described cyclic ester 
monomer, there is preferably employed a monomer having a moisture content of not more than 80 ppm and an acid 
value of not more than 0.12 mgKOH/g. 
25 [0407] In the case of employing a monomer having more than the moisture content and the acid value it becomes 
d.ff.cult to control an average continuous chain length in respective units, occasionally resulting in being incapable of 
attaining purpose of the present invention. 
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[0408] In the present invention, a compound having hydroxy! group is employed as an initiator. The compound may 
have a plurality of hydroxy! groups, and a plurality of the compounds may be even employed. Further, a metal alkoxide 
may be also employed as an initiator. As specific examples, there can be enumerated aluminum alkoxide, titanium 
alkox.de, zinc alkox.de, tin alkoxide, zirconium alkoxide, yttrium alkoxide, samarium alkoxide, niobium alkoxide neo- 
dymium alkoxide, and antimony alkoxide, etc. 

[0409] As catalysts for the polymerization to be employed in the present invention, there can be enumerated metal 
compounds of aluminum, titanium, zinc, and tin without any limitation which are usually employed. The compounds may 
be employed in combination of two or more kinds. Further, in the case that the metal alkoxide is employed as an initiator 
catalysts may be even not employed. 

[0410] In the present invention, preferably, the average continuous chain length is preferably not less than 3 in the 
lact.de unit, and the average continuous chain length is preferably 1-10 in the lactone unit, and more preferably the 
average continuous chain length is not less than 4.5 in the lactide unit, and the average continuous chain length is 1 5- 
1 0 in the lactone unit. In the case of less than those, it becomes not different from a random copolymer synthesized in 
a one step and, in the case of more than those, ft becomes not different from a completely-blocked copolymer 
[0411] Further, in the present invention, preferably, the lactide unit is preferably composed of a random portion hav- 
ing the average continuous chain length of not less than 5 and a block portion having the average continuous chain 
length of less than 5. More preferably, the average continuous chain length is not more than 3 in the random portion 
ts and the average continuous chain length is not less than 8 in the block portion. 

[0412] in the case that the average continuous chain length is not more than that in the random portion, it becomes 
not drfferent from from a completely-blocked copofymer and, in the case that the average continuous chain length is less 
than that in the block portion, it becomes not different a random copolymer synthesized in a one step 
[041 3] The average continuous chain length of a random portion and block portion in the lactone unit is identically 
so mentioned. 7 

[041 4] In the present invention, a polymerization is conducted by adding residual lactide during or after polymeri- 

T ,0n Jl 2 " 85% ° f ,he ' aCtide in the t0tal of the lactide and the lactone - ln the ca *e. conversion is preferably not less 
than 80 /o in first step, and more preferably 80-97%. In the case that a monomer for second step is added at a conver- 
sion period being less than that, the average continuous chain length can not be extended in the block portion occa- 
55 sionally resulting in that purpose of the present invention cannot be attained. 

[041 5] Further, in the case that a monomer for second step is added at a conversion of not more than 90% there 
-s prepared a polymer having a large amount of lactone units at terminals, and a thermal decomposition resistance is 
elevated. 
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[0416] In the case that the amount of lactide to be initially introduced is less than 2% based on total amount of lac- 
tide, it becomes not different from a completely-blocked copolymer and, in exceeding 85%, It becomes not different from 
a random copolymer synthesized in a one step. 

[041 71 Further in the present invention, a polymerization is conducted by adding residual lactide and lactone during 
or after polymerization of 2-85% of the lactide in the total lactide and 50-98% of the lactone in the total lactone. In the 
case a conversion is preferably not less than 80% in first step, and more preferably 80-97%. In the case that a mono- 
mer for second step is added at a conversion period being less than that, the average continuous chain length can not 
be extended in the block portion, occasionally resulting in that purpose of the present invention cannot be attained. Fur- 
ther in the case that a monomer for second step is added at a conversion of not more than 90%, there is prepared a 
polymer having a large amount of lactone units at terminals, and a thermal decomposition resistance is elevated. 
[041 81 In the case that the amount of lactide to be firstly introduced is less than 2% based on total amount of lactide, 
it becomes not different from a completely-blocked copolymer and, in exceeding 85%, it becomes not different from a 
random copolymer synthesized in a one step. In the case that amount of lactone to be initially introduced is less than 
50% based on total amount of the lactone, it becomes not different from a completely-blocked copolymer and, in 
exceeding 98%, it becomes identical to the above-described invention. 

[0419] Still further, in order to adjust the lactide/lactone to not more than 2.5 in the present invention, there is 
repeatedly conducted an operation in which a polymerization is conducted by adding at least one kind of the res.dual 
lactide and lactone during or after polymerization of 2-85% of the lactide in the total lactide and 50-98% of the the lac- 
tone in the total lactone. 

[0420] In the present invention, the copolymer is polymerized in two or more steps. In the case of adding the mon- 
omers a conversion in a previous step is preferably not less than 80%. In the case of adding the monomers at a per.od 
of the conversion being less than that, the average continuous chain length can not be extended in the block port.on, 
occasionally resulting in that purpose of the present invention cannot be attained. 

[0421] Further in the case that lactide and/or lactone are added at a second step from a final, final monomers are 
preferably added at a conversion of 80-97%. In the case, the average continuous chain length is extended as desired 
in the block portion and, there is prepared a polymer having a large amount of lactone units at terminals, and a thermal 
decomposition resistance is elevated. The amount of lactide and lactone to be initially introduced is the same as previ- 
ously mentioned. 

[0422] Still further in the present invention, a polymerization is conducted by adding residual lactide and lactone 
during or after polymerization of 25-90% of the lactone in the total lactone. In the case, conversion is preferably not less 
than 80% in first step, and more preferably 80-97%. In the case that a monomer for second step is added at a conver- 
sion period being less than that, the average continuous chain length can not be extended in the block port.on, occa- 
sionally resulting in that purpose of the present invention cannot be attained. Further, in the case that a monomer for 
second step is added at a conversion of not more than 90%. there is prepared a polymer having a large amount of lac- 
tone units at terminals, and a thermal decomposition resistance is elevated. In the case that the lactone in the first step 
is added at a period less than 25% based on total amount of the lactone, the average continuous chain length can not 
be extended in the block portion, occasionally resulting in that purpose of the present invention cannot be attained. In 
exceeding 90%, it becomes not different from a completely-blocked copolymer. 

[0423] Still further, in the present invention, there is repeatedly conducted an operation in which a polymerization 
is conducted by adding at least one kind of the residual lactide and lactone during or after polymerization of 25-90% of 
the the lactone in the total lactone. In the present invention, the copolymer is prepared using two or more steps. In the 
case of adding the monomers, conversion in a prior step is preferably not less than 80%. 

[0424] In the case that the monomers are added at a period of conversion less than that, the average continuous 
chain length can not be extended in the block portion, occasionally resulting in that purpose of the present invention 
45 cannot be attained. 

[0425] Still further, in the case that lactide and/or lactone are added at a second step from a final, final monomers 
are preferably added at a conversion of 80-97%. In the case, the average continuous chain length is extended as 
desired in the block portion and. there is prepared a polymer having a large amount of lactone units at terminals, and a 
thermal decomposition resistance is elevated. 
50 [0426] The amount of lactone to be initially introduced is the sane as previously mentioned. 

[0427] In the present invention, reaction temperature and period are appropriately selected depending upon start- 
ing raw materials to be employed, catalysts, a kind of initiators, and a copolymer to be desired. 

[0428] In the present invention, a cyclic ester monomer can be ring-opening-polymerized by continuously feeding 
the cyclic ester monomer into a continuous polymerization apparatus. 
55 [0429] As the continuous polymerization apparatus, there can be employed an agitator-equipped vessel type reac- 
tor a plug-flow type reactor, and a combination thereof. More specifically, in addition to the agitator-equipped vessel 
type reactor, there can be employed a static mixer type reactor, a column type reactor, and an extrudertype reactor, etc. 
Further, these can be employed in combination of two or more kinds. 
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Examples 

Sited toTosf a ' ,h0U9h Pr6Sent inVen, ' 0n iS SpeCifica " y iHustra,ed by Examples, the present invention is 
5 S shown S, ° ^ n ° ,ed th3t " % " Sh ° Wn by " Paft by maSS * 3nd " % by maSS " a case bei "9 spe- 

L°n^L, h 15? in f 6r ' EXamP ' eS illUStrated in re ' ati0n t0 an a,ipha,ic polyes,er of the No - 1 in the Present invention 
and a method for the preparation thereof. 

» SL; A 1 pro f por,, ° n 0CCU P ied ^ an a,coho1 term| na' carboxylic acid terminal is merely shown by ■%■ based on 
'0 total terminals of a polymer obtained. 

ESS h Ther T' decomposition was evaluated by a molecular weight retention ratio at the temperature of 1 80 and 
200 C and in a nitrogen atmosphere and air. 

[0435] Hydrolability was evaluated by a molecular weight retention ratio of pellets after storing for a fixed period 

« Z e L a ^7^: at the temperature of 40 " c and humidity of 40% and a ci — at - eiS 

^- u ^^ te b 5?ssr r was conducted using powder of a pofymer ° b,ained by a me,h ° d - 

[0437] Tensile test was conducted according to JIS K71 13. 
20 [Comparative Example l-A] 

[0438] 67.5 MM1-2 mmol) of ethylene glycol which is an initiator and 3.4 pi (8.4x10-3 mmol) of tin octylate which is 

o^oKoZ T t0 1 °° m ' T 4 mm0l) ° f 3 capro,actone <™°™ (-ter content of 1 50 ppm and an add vie 
of 0.23 mg-KOH/g) to prepare a polycaprolactone at 1 80°C. in which a proportion occupied by an alcohol terminal and 
25 a carboxylic terminal was 73% and 27%, respectively. terminal and 

[0439] Number average molecular weight was 49,800 in the polymer. 

[0440] A result of a thermal decomposition test of the polycaprolactone obtained was 82% at 1 80°C for 6 hours 

30 fiv^y 1 FUrther ' ^ hydr0NZability teSt ' il W3S 84% at 40 ° C for 360 houre and 81 % ^ 60°C for 25 hours, respec- 
[0442] In a sheet having thickness of 75 pm compression-molded from that, degradation ratio according to the 
above evaluate method for b.odegradability was 71 % at a period after 25 days, and tensile strength was 252 kgf/crr 7. 

35 [Comparative Example l-B] 

[0443] 67.5 pi (1 .2 mmol) of ethylene glycol which is an initiator and 3.4 pi (8.4x1 0 3 mmol) of tin octylate which is 

VTTZZZT 10 1 °° m ' (9 ° 2 4 mm0l) °' 3 caprolactone "™ (water content of 50 ppm anS l 
of 0. 10 mg-KOH/g) to prepare a polycaprolactone at 1 80°C, in which a proportion occupied by an alcohol terminal and 
"o a carboxylic terminal was 69% and 31%, respectively. 

[0444] A result of a thermal decomposition test of the polycaprolactone obtained was 88% at 180»C for 6 hours 

ZTLVoO'cl" *r m) ; 87% * 2 °°° C for 6 hours < under a n^rogen stream), 60% at 1 80°C for 6 hours (in air), and 
4B /o at 200°C for 6 hours (in air), respectively. 

[0445] Number average molecular weight was 64,000 in the polymer. 
45 FUr1her ' nydr ° li2ability test ' rt was 92% at 40 ° C for 36° "ours and 91 % at 60°C for 25 hours, respec- 

[0447] In a sheet having thickness of 75 pm compression-molded from that, degradation ratio according to the 
above evaluation method for biodegradabi.ity was 72% at a period after 25 days, and tensile strength was 252 kgf/cm * 

so [Example 1-1] 

St! 81 k , ! 89 'k M !. (1 ' 2 mm0l) ° f ° Ctan0 ' (molecular wei 3 ht of 130 -23) which is an initiator and 3.4 pi (8.4x10* mmol) 

m 2Ti2?Ji C-B,yBl 3dded t0 100 m ' mm0l) ° f 3 ca P rolac tone monomer (molecular we^o 

55 whth fnro h ^ "* Value * ai ° m 9- KOH/ 9) to prepare a polycaprolactone at 180°C and in 

55 which a proportion occupied by an alcohol terminal and a carboxylic terminal was 48% and 25% respectively and he 

remainder was an alkyl terminal derived from octanol. respectively, ana the 

[0449] Number average molecular weight was 70,400 in the polymer. 

[0450] A result of a thermal decomposition test of the polycaprolactone obtained was 82% at 180°C for 6 hours 
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(under a nitrogen stream), 95% at 200°C for 6 hours (under a nitrogen stream), 95% at 180X for 6 hours (in air), and 
92% at 200°C for 6 hours (in air), respectively. 

[0451] Further, in the hydrolability test, it was 99% at 40°C for 360 hours and 98% at 60°C for 25 hours, respec- 

5 !o4521 In a sheet having thickness of 75 urn compression-molded from that, degradation ratio according to the 
above evaluation method for biodegradability was 59% at a period after 25 days, and tensile strength was 250 kgf/cm . 

[Example I-2] 

w r04531 284 2 nl (1 .8 mmol) of octanol which is an initiator and 3.4 nl (8.4x1 0 3 mmol) of tin octylate which is a cat- 
alyst were added to 100 ml (902.4 mmol) of a caprolactone monomer (water content of 50 ppm and an acid value of 
0 10 mg-KOH/g) to conduct a polymerization at 1 80°C, followed by allowing to react with 322.6 ul (2.1 mmol) of hexam- 
ethylene diisocyanate which is a modifierto prepare a polycaprolactone and, in which a proportion occupied by an alco^ 
hoi terminal and a carboxylic terminal was 0% and 27%, respectively, and the remainder was an alkyl term.nal derived 

15 from octanol. 

r04541 Number average molecular weight was 67,400 in the polymer. 

0455 A result of a thermal decomposition test of the polycaprolactone obtained was 99% at 1 80°C for 6 hours 
(under a nitrogen stream), 99% at 200°C for 6 hours (under a nitrogen stream), 98% at 180»C for 6 hours (,n air), and 
98% at 200°C for 6 hours (in air), respectively. 
20 [0456] Further, in the hydrolability test, it was 99% at 40°C for 360 hours and 98% at 60°C for 25 hours, respec- 

104571 In a sheet having thickness of 75 am compression-molded from that, degradation ratio according to the 
above evaluation method for biodegradability was 47% at a period after 25 days, and tensile strength was 260 kgf/cm . 

25 [Example 1-3] 

[04581 284 2 ul (1 8 mmol) of octanol which is an initiator and 3.4 ul (8.4x1 0" 3 mmol) of tin octylate which is a cat- 
alyst were added to 100 ml (902.4 mmol) of a caprolactone monomer (water content of 50 ppm and an acid value of 
0 1 0 mg-KOH/g) to conduct a polymerization at 1 80°C, followed by allowing to react with 86.2 ul (1 .0 mmol of butylene 
ao oxide and 322 6 ul (2.1 mmol) of hexamethylene diisocyanate which are a modifier to prepare a polycaprolactone and, 
in which a proportion occupied by an alcohol terminal and a carboxylic terminal was 0%. respectively. 
r04591 Number average molecular weight was 63,800 in the polymer. 

0460 A result of a thermal decomposition test of the polycaprolactone obtained was 1 02% at 1 80 C for 6 hours 
(under a nitrogen stream), 102% at 200°C for 6 hours (under a nitrogen stream), 1 00% at 1 80°C for 6 hours (in a,r). and 
35 1 00% at 200°C for 6 hours (in air), respectively. 

[0461] Further, in the hydrolability test, it was 99% at 40°C for 360 hours and 98% at 60»C for 25 hours, respec- 

[04621 in a sheet having thickness of 75 u™ compression-molded from that, degradation ratio according to the 
above evaluation method for biodegradability was 38% at a period after 25 days, and tensile strength was 252 kgf/cm . 

40 

[Example 1-4] 

104631 245 8 mg (1 .2 mmol) of aluminum isopropoxide which is an initiator was added to 100 ml (902.4 mmol) of 
caprolactone monomer (water content of 50 ppm and an acid value of 0.10 mg-KOH/g) to conduct a polymerization at 
1 80°C followed by allowing to react with 86.2 ul (1 .0 mmol) of butylene oxide and 322.6 ul (2. 1 mmol) of hexamethylene 
diisocyanate which are a modifierto prepare a polycaprolactone and, in which a proportion occupied by an alcohol ter- 
minal and a carboxylic terminal was 0%, respectively. 
r0464] Number average molecular weight was 37,1 00 in the polymer. 

104651 A result of a thermal decomposition test of the polycaprolactone obtained was 1 00% at 1 80 C for 6 hours 
(under a nitrogen stream). 1 00% at 200°C for 6 hours (under a nitrogen stream). 99% at 1 80°C for 6 hours (m a.r). and 
99% at 200°C for 6 hours (in air), respectively. 

[0466] Further, in the hydrolability test, it was 99% at 40°C for 360 hours and 98% at 60°C for 25 hours, respec- 

[0467] In a sheet having thickness of 75 um compression-molded from tat, degradation ratio according to the above 
evaluation method for biodegradability was 45% at a period after 25 days, and tensile strength was 255 kgf/cm . 
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[Comparative Example l-C] 

[0468] 1 14.2 ul (1 .2 mmol) of Methylene glycol which is an initiator and 3.4 ul (8.4x1 0" 3 mmo!) of tin octylate which 
is a catalyst were added to 50 ml (451 .2 mmol) of a caprolactone monomer (water content of 1 50 ppm and an acid value 

5 of 0.10 mg-KOH/g) and 65.0 g (451 .2 mmol) of a lactide monomer (water content of 70 ppm and an acid value of 0 12 
mg-KOH/g) to prepare a (caprolactone/lactide) (50/50) block copolymer at 1 80°C, in which a proportion occupied by an 
alcohol terminal and a carboxylic terminal was 63% and 37%, respectively. It is to be noted that in the case of a block 
copolymer, lactide was polymerized after polymerization of caprolactone (hereinafter, in the case of a block copolymer, 
the same reaction order is applied). 

w [0469] Number average molecular weight was 76,400 in the polymer. 

[0470] A result of a thermal decomposition test of samples was 50% at 1 80°C for 6 hours (under a nitrogen stream) 
33% at 200°C for 6 hours (under a nitrogen stream), 31% at 180°C for 6 hours (in air), and 25% at 200°C for 6 hours 
(in air), respectively. 

[0471] Further, in the hydrolability test, it was 55% at 40°C for 360 hours and 48% at 60°C for 25 hours respec- 
ts tively. 

[0472] In a sheet having thickness of 75 urn compression-molded from that, degradation ratio according to the 
above evaluation method for biodegradability was 58% at a period after 25 days, and tensile strength was 62 kgf/cm 2 . 
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[Example I-5] 



[0473] 1 89.5 ul (1 .2 mmol) of octanol which is an initiator and 3.4 ul (8.4x1 0" 3 mmol) of tin octylate which is a cat- 
alyst were added to 50 ml (451 .2 mmol) of a caprolactone monomer (water content of 50 ppm and an acid value of 0.1 0 
mg-KOH/g) and 65.0 g (451.2 mmol) of a lactide monomer (water content of 70 ppm and an acid value of 0.12 mg- 
KOH/g) to prepare a (caprolactone/lactide) (50/50) block copolymer at 1 80°C and, in which a proportion occupied by an 
25 alcohol terminal and a carboxylic terminal was 46% and 29%, respectively. 
[0474] Number average molecular weight was 82,500 in the polymer. 

[0475] A result of a thermal decomposition test of the polycaprolactone obtained was 81% at 180°C for 6 hours 
(under a nitrogen stream), 77% at 200 C C for 6 hours (under a nitrogen stream), 50% at 180°C for 6 hours (in air) and 
29% at 200°C for 6 hours (in air), respectively. 

30 [0476] Further, in the hydrolability test, it was 77% at 40°C for 360 hours and 69% at 60°C for 25 hours respec- 
tively ' K 

[0477] In a sheet having thickness of 75 u.m compression-molded from that, degradation ratio according to the 
above evaluation method for biodegradability was 52% at a period after 25 days, and tensile strength was 63 kgf/cm 2 . 

35 [Example I-6] 

[0478] 284.2 ul (1 .8 mmol) of octanol which is an initiator and 3.4 ul (8.4x1 0 3 mmol) of tin octylate which is a cat- 
alyst were added to 50 ml (451 .2 mmol) of a caprolactone monomer (water content of 50 ppm and an acid value of 0. 1 0 
mg-KOH/g) and 65.0 g (451.2 mmol) of a lactide monomer (water content of 70 ppm and an acid value of 0.12 mg- 
KOH/g) to conduct a polymerization at 180°C and, followed by allowing to react with 322.6 ul (2.1 mmol) of hexameth- 
ylene diisocyanate which is a modifier to prepare a (caprolactone/lactide) (=50/50) block copolymer and, in which a pro- 
portion occupied by an alcohol terminal and a carboxylic terminal was 0% and 27%, respectively. 
[0479] Number average molecular weight was 84,000 in the polymer. 

[0480] A result of a thermal decomposition test of the polycaprolactone obtained was 98% at 180°C for 6 hours 
(under a nitrogen stream), 97% at 200 C C for 6 hours (under a nitrogen stream), 89% at 180°C for 6 hours (in air), and 
79% at 200°C for 6 hours (in air), respectively. 

[0481] Further, in the hydrolability test, it was 82% at 40°C for 360 hours and 75% at 60°C for 25 hours, respec- 
tively. 

[0482] In a sheet having thickness of 75 urn compression-molded from that, degradation ratio according to the 
above evaluation method for biodegradability was 39% at a period after 25 days, and tensile strength was 62 kgf/cm 2 . 

[Example I-7] 

[0483] 284.2 ul (1 .8 mmol) of octanol which is an initiator and 3.4 ul (8.4x1 0" 3 mmol) of tin octylate which is a cat- 
alyst were added to 50 ml (451 .2 mmol) of a caprolactone monomer (water content of 50 ppm and an acid value of 0. 1 0 
mg-KOH/g) and 65.0 g (451.2 mmol) of a lactide monomer (water content of 70 ppm and an acid value of 0.12 mg- 
KOH/g) to conduct a polymerization at 180°C, followed by allowing to react with 86.2 uJ (1.0 mmol) of butylene oxide 
and 322.6 ul (2.1 mmol) of hexamethylene diisocyanate which are a modifier to prepare a (caprolactone/lactide) 
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(=50/50) block copolymer and, in which a proportion occupied by an alcohol terminal and a carboxylic terminal was 0%, 
respectively. 

[0484] Number average molecular weight was 84,200 in the polymer. 

[0485] A result of a thermal decomposition test of the polycaprolactone obtained was 99% at 180°C for 6 hours 
5 (under a nitrogen stream), 99% at 200°C for 6 hours (under a nitrogen stream), 98% at 180°C for 6 hours (in air), and 
95% at 200°C for 6 hours (in air), respectively. 

[0486] Further, in the hydrolizability test, it was 98% at 40°C for 360 hours and 92% at 60°C for 25 hours, respec- 
tively 

[0487] In a sheet having thickness of 75 urn compression-molded from that, degradation ratio according to the 
10 above evaluation method for biodegradability was 31% at a period after 25 days, and tensile strength was 65 kgf/cm . 

[Comparative Example l-D] 

[0488] 67.5 ul (1 .2 mmol) of ethylene glycol which is an initiator and 3.4 ul (8.4x1 0" 3 mmol) of tin octylate which is 
15 a catalyst were added to 40 ml (361 .0 mmol) of a caprolactone monomer (water content of 50 ppm and an acid value 

of 0 10 mg-KOH/g) and 78.0 g (541.4 mmol) of a lactide monomer (water content of 70 ppm and an acid value of 0.12 

mg-KOH/g) to prepare a (caprolactone/lactide) (=40/60) random copolymer at 180°C, in which a proportion occupied 

by an alcohol terminal and a carboxylic terminal was 72% and 28%, respectively. 

[0489] Number average molecular weight was 87,700 in the polymer. 
20 [0490] A result of a thermal decomposition test of samples was 89% at 1 80°C for 6 hours (under a nitrogen stream), 

85% at 200°C for 6 hours (under a nitrogen stream), 85% at 180°C for 6 hours (in air), and 85% at 200°C for 6 hours 

(in air), respectively. 

[0491] Further, in the hydrolizability test, it was 82% at 40°C for 360 hours and 76% at 60°C for 25 hours, respec- 
tively. 

25 [0492] In a sheet having thickness of 75 ujti compression-molded from that, degradation ratio according to the 
above evaluation method for biodegradability was 77% at a period after 25 days, and tensile strength was 71 kgf/cm . 

[Example I-8] 

30 [0493] 189.5 |xl (1.2 mmol) of octanol which is an initiator and 3.4 ul (8.4x1 O' 3 mmol) of tin octylate which is a cat- 
alyst were added to 40 ml (361 .0 mmol) of a caprolactone monomer (water content of 50 ppm and an acid value of 0.1 0 
mg-KOH/g) and 78.0 g (541.4 mmol) of a lactide monomer (water content of 70 ppm and an acid value of 0.12 mg- 
KOH/g) to prepare a (caprolactone/lactide) (=40/60) random copolymer at 180°C, in which a proportion occupied by an 
alcohol terminal and a carboxylic terminal was 49% and 25%, respectively. 

35 [0494] Number average molecular weight was 89,100 in the polymer. 

[0495] A result of a thermal decomposition test of samples was 95% at 1 80°C for 6 hours (under a nitrogen stream), 
95% at 200°C for 6 hours (under a nitrogen stream), 91% at 180°C for 6 hours (in air), and 89% at 200 C C for 6 hours 
(in air), respectively. 

[0496] Further, in the hydrolizability test, it was 92% at 40°C for 360 hours and 87% at 60°C for 25 hours, respec- 
40 tively. 

[0497] In a sheet having thickness of 75 urn compression-molded from that, degradation ratio according to the 
above evaluation method for biodegradability was 71% at a period after 25 days, and tensile strength was 73 kgf/cm . 
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[Example I-9] 

[0498] 284.2 ul (1.8 mmol) of octanol which is an initiator and 3.4 ul (8.4x1 0" 3 mmol) of tin octylate which is a cat- 
alyst were added to 40 ml (361 .0 mmol) of a caprolactone monomer (water content of 50 ppm and an acid value of 0. 1 0 
mg-KOH/g) and 78.0 g (541 .4 mmol) of lactide monomer (water content of 70 ppm and an acid value of 0.1 2 mg-KOH/g) 
to conduct a polymerization, followed by allowing to react with 86.2 ul (1.0 mmol) of butylene oxide and 322.6 ul (2.1 
mmol) of hexamethylene diisocyanate which are a modifier to obtain a (caprolactone/lactide) (=40/60) random copoly- 
mer at 180°C, in which a proportion occupied by an alcohol terminal and a carboxylic terminal was 0%, respectively. 
[0499] Number average molecular weight was 89,900 in the polymer. 

[0500] A result of a thermal decomposition test of samples was 100% at 180°C for 6 hours (under a nitrogen 
stream), 98% at 200°C for 6 hours (under a nitrogen stream), 1 01% at 1 80°C for 6 hours (in air), and 97% at 200°C for 
55 6 hours (in air), respectively. 

[0501] Further, in the hydrolizability test, it was 98% at 40°C for 360 hours and 97% at 60°C for 25 hours, respec- 
tively. . 
[0502] In a sheet having thickness of 75 urn compression-molded from that, degradation ratio according to the 
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above evaluation method for biodegradability was 52% at a period after 25 days, and tensile strength was 73 kgf/cm 2 
[Example 1-10] 



5 [0503] 41 1 .5 ul (1 .2 mmol) of titanium butoxide which is an initiator were added to 40 ml (361 .0 mmol) of a caprol- 
actone monomer (water content of 50 ppm and an acid value of 0.10 mg-KOH/g) and 78.0 g (541.4 mmol) of lactide 
monomer (water content of 70 ppm and an acid value of 0.12 mg-KOH/g) to conduct a polymerization at 180°C, fol- 
lowed by allowing to react with 86.2 ul (1 .0 mmol) of butylene oxide and 322.6 ul (2.1 mmol) of hexamethylene diisocy- 
anate which are a modifier to obtain a (caprolactone/lactide) (=40/60) random copolymer, in which a proportion 

w occupied by an alcohol terminal and a carboxylic terminal was 0%, respectively. 

[0504] A result of a thermal decomposition test of samples was 98% at 1 80°C for 6 hours (under a nitrogen stream), 
98% at 200°C for 6 hours (under a nitrogen stream), 92% at 180°C for 6 hours (in air), and 91% at 200°C for 6 hours 
(in air), respectively. 

[0505] Number average molecular weight was 35,500 in the polymer. 
15 [0506] Further, in the hydrolability test, it was 94% at 40°C for 360 hours and 92% at 60°C for 25 hours, respec- 
tively. 

[0507] In a sheet having thickness of 75 ujti compression-molded from that, degradation ratio according to the 
above evaluation method for biodegradability was 54% at a period after 25 days, and tensile strength was 75 kgf/cm 2 . 
[0508] The above results are shown in Table 1-1. 

20 
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1) Results of a thermal decomposition test at 200°C for 6 hours (in air). 

2) Results of hydrolysis test at 60°C and humidity of 80% for 25 hours. 



[0509] Hereinafter, Examples are illustrated in relation to a particle-state composition for agriculture and gardening 
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of the No. II in the present invention. 

(1) Synthesis of an aliphatic polyester resin employed as a coating thin layer ll-A in which terminals are controlled or 
not controlled. 

[0510] The following substances were employed as raw materials for the synthesis. 

Caprolactone monomer: molecular weight of 1 1 4, water content of 50 ppm (by mass), and an acid value of 0.1 0 
mg-KOH/g. 

Lactide monomer: molecular weight of 144, water content of 70 ppm (by mass), and an acid value of 0.12 mg- 
KOH/g. 

[Comparative Synthesis Example ll-l] (Synthesis of an aliphatic polyester resin 11-1 in which terminals are not control- 



15 led) 



[0511] 67.5 Ml (1.2 mmol) of ethylene glycol which is an initiator and 3.4 ul (8.4x1 0' 3 mmol) of tin octylate which is 
a catalyst were added to 100 ml (902.4 mmol) of a caprolactone monomer to prepare a polycapro lactone at 180°C, in 
which a proportion occupied by an alcohol terminal and a carboxylic terminal was 69% and 31%, respectively. 

20 

[Synthesis Example 11-1] (Synthesis of an aliphatic polyester resin 11-1 in which terminals are controlled) 

[0512] 189.5 ill (1 .2 mmol) of octanol (molecular weight of 130.23) which is an initiator and 3.4 \i\ (8.4x1 0' 3 mmol) 
of tin octylate which is a catalyst were added to 100 ml (902.4 mmol) of a caprolactone monomer to synthesize a poly- 
ps caprolactone at 180°C, in which a proportion occupied by an alcohol terminal and a carboxylic terminal was 48% and 
25%, respectively, with respect to total terminals, and the remainder was an alkyl terminal derived from octanol. 

[Synthesis Example II-2] (Synthesis of an aliphatic polyester resin II-2 in which terminals are controlled) 

[0513] 284.2 ill (1 .8 mmol) of octanol which is an initiator and 3.4 \i\ (8.4x1 0 3 mmol) of tin octylate which is a cat- 
alyst were added to 100 ml (902.4 mmol) of a caprolactone monomer (water content of 50 ppm and an acid value of 
0.10-KOH/g) to polymerize at 180°C, followed by allowing to react with 322.6 uJ (2.1 mmol) of hexamethylene diisocy- 
anate which are a modifier to obtain a polycaprolactone and, in which a proportion occupied by an alcohol terminal and 
a carboxylic terminal was 0% and 27%, respectively. 

[Synthesis Example H-3] (Synthesis of an aliphatic polyester resin M-3 in which terminals are controlled) 

[0514] 284.2 ill (1.8 mmol) of octanol which Is an initiator and 3.4 jil (8.4x1 0* 3 mmol) of tin octylate which is a cat- 
alyst were added to 100 ml (902.4 mmol) of a caprolactone monomer (water content of 50 ppm and an acid value of 
40 0.10-KOH/g) to conduct a polymerization at 180°C, followed by allowing to react with 86.2 uJ (1 .0 mmol) of butylene 
oxide which is a modifier to obtain a polycaprolactone and, in which a proportion occupied by an alcohol terminal and 
a carboxylic terminal was 0%, respectively. 

[Synthesis Example II-4] (Synthesis of an aliphatic polyester resin II-4 in which terminals are controlled) 
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5 

[0515] 284.2 Ml (1 .8 mmol) of octanol which is an initiator and 3.4 \i\ (8.4x10 3 mmol) of tin octylate which is a cat- 
alyst were added to 100 ml (902.4 mmol) of a caprolactone monomer to conduct a polymerization at 180°C, followed 
by allowing to react with 86.2 ul (1 .0 mmol) of butylene oxide and 322.6 nil (2.1 mmol) of hexamethylene diisocyanate 
which are a modifier to obtain a polycaprolactone in which a proportion occupied by an alcohol terminal and a carbox- 
50 ylic terminal was 0%, respectively. 

[Comparative Synthesis Example II-2] (Synthesis of an aliphatic polyester resin II-2 in which terminals are not control- 
led) 

55 [0516] 1 1 4.2 ul 0 -2 mmol) of Methylene glycol which is an initiator and 3.4 jlxI (8.4x1 0' 3 mmol) of tin octylate which 
is a catalyst were added to 50 ml (451 .2 mmol) of a caprolactone monomer and 65.0 g (451 .2 mmol) of a lactide mon- 
omer to synthesize at 180°C. In a block copolymer (polycaprolactone/lactide=50/50) obtained, a proportion occupied by 
an alcohol terminal and a carboxylic terminal was 63% and 37%, respectively. 
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[Synthesis Example II-5] (Synthesis of an aliphatic polyester resin II-5 in which terminals are controlled) 

[0517] 284.2 til (1.8 mmol) of octanol which is an initiator and 3.4 nl (8.4x1 0' 3 mmol) of tin octylate which is a cat- 
alyst were added to 50 ml (451 .2 mmol) of a caprolactone monomer and 65.0 g (451 .2 mmol) of a lactide monomer to 
synthesize a block copolymer (caprolactone/lactide= 50/50) at 180°C and, in which a proportion occupied by an alcohol 
terminal and a carboxylic terminal was 46% and 29%, respectively. 

[Synthesis Example 11-6] (Synthesis of an aliphatic polyester resin 11-6 in which terminals are controlled) 

[0518] 284.2 ix\ (1 .8 mmol) of octanol which is an initiator and 3.4 pi (8.4x10 3 mmol) of tin octylate which is a cat- 
alyst were added to 50 ml (451.2 mmol) of a caprolactone monomer and 65.0 g (451 .2 mmol) of a lactide monomer to 
conduct a polymerization at 180°C, followed by allowing to react with 322.6 ul (2.1 mmol) of hexamethylene diisocy- 
anate which are a modifier. In a block copolymer (caprolactone/lactide= 50/50) obtained, a proportion occupied by an 
alcohol terminal and a carboxylic terminal was 0% and 27%, respectively. 

[Synthesis Example II-7] (Synthesis of an aliphatic polyester resin II-7 in which terminals are controlled) 

[0519] 284-2 ul (1.8 mmol) of octanol which is an initiator and 3.4 ul (8.4x1 0' 3 mmol) of tin octylate which is a cat- 
alyst were added to 50 ml (451 .2 mmol) of a caprolactone monomer and 65.0 g (451 .2 mmol) of a lactide monomer to 
conduct a polymerization at 1 80°C, followed by allowing to react with 86.2 U-l (1 .0 mmol) of butylene oxide and 322 6 ul 
(2.1 mmol) of hexamethylene diisocyanate which are a modifier. In a block copolymer (caprolactone/lactide= 50/50) 
obtained, a proportion occupied by an alcohol terminal and a carboxylic terminal was 0%, respectively. 

[Comparative Synthesis Example II-3] (Synthesis of an aliphatic polyester resin M-3 in which terminals are not control- 
25 led) 

[0520] 67.5 uJ (1.2 mmol) of ethylene glycol which is an initiator and 3.4 ul (8.4x1 0' 3 mmol) of tin octylate which is 
a catalyst were added to 40 ml (361.0 mmol) of a caprolactone monomer and 50 ml, 78.0 g (541 .4 mmol) of a lactide 
monomer to synthesize at 180°C. In a random copolymer (polycaprolactone/factide=40/60) obtained, a proportion 
30 occupied by an alcohol terminal and a carboxylic terminal was 72% and 28%, respectively. 

[Example li-8] (Synthesis of an aliphatic polyester resin II-8 in which terminals are controlled) 

[0521] 189.5 ul (1 .2 mmol) of octanol which is an initiator and 3.4 ul (8.4x1 O" 3 mmol) of tin octylate which is a cat- 
alyst were added to 40 ml (361 .0 mmol) of a caprolactone monomer and 78.0 g (541 .4 mmol) of a lactide monomer to 
synthesize at 180°C. In a random copolymer (polycaprolactone/lactide=40/60) obtained, a proportion occupied by an 
alcohol terminal and a carboxylic terminal was 49% and 25%, respectively. 

[Synthesis Example II-9] (Synthesis of an aliphatic polyester resin II-9 in which terminals are controlled) 

[0522] 284.2 ul (1 .8 mmol) of octanol which is an initiator and 3.4 ul (8.4x1 0" 3 mmol) of tin octylate which is a cat- 
alyst were added to 40 ml (451 .2 mmol) of caprolactone monomer and 78.0 g (541 .4 mmol) of a lactide monomer to 
conduct a polymerization at 180°C, followed by allowing to react with 86.2 uJ (1 .0 mmol) of butylene oxide and 322 6 ul 
(2.1 mmol) of hexamethylene diisocyanate which are a modifier. In a random copolymer (caprolactone/lactide= 40/60) 
obtained, a proportion occupied by an alcohol terminal and a carboxylic terminal was 0%, respectively. 

[Synthesis Example 11-10] (Synthesis of an aliphatic polyester resin 11-10 in which terminals are controlled) 

[0523] 41 1.5 pi (1 -2 mmol) of titanium butoxide which is an initiator was added to 40 ml (451 .2 mmol) of a caprol- 
50 actone monomer and 78.0 g (541.4 mmol) of a lactide monomer to conduct a polymerization at 180°C followed by 
allowing to react with 86.2 M l (i .0 mmol) of butylene oxide which is a modifier. In a random copolymer (caprolactone/lac- 
tide= 40/60) obtained, a proportion occupied by an alcohol terminal and a carboxylic terminal was 0%, respectively (2) 
Method for the preparation of a particle-state composition for agriculture and gardening, and an apparatus 
[0524] Figure 7 shows an apparatus in a preferred embodiment of the present invention. Blowing column 1 has a 
55 column diameter of 200 mm, height of 1 80 mm, diameter of an opening for blowing air of 42 mm, and which has a hole 
2 for throwing a fertilizer and a hole 3 for exhausting a waste gas. Air for blowing is blown from a blower 10 and it 
reaches the blowing column through an orifice flow meter 9 and a heat exchanger 8. Flow volume is controlled at the 
flow meter 9, temperature is controlled at the heat exchanger 8, and waste gas is exhausted from the hole 3 for exhaust- 
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ing to an outside of the column. 

[0525] A particle-state fertilizer to be supplied for coating is thrown from the hole 2 for throwing a fertilizer while 
streaming a fixed heat air to form a blowing stream. Treatment for coating is carried out by spraying the a solution con- 
taining a cellulose acetate composition having a low substitution degree through a nozzle 4 for a liquid against the blow- 
ing stream after adjusting temperature of particles for coating to a fixed temperature. 

[05261 Preparation of a solution for coating is carried out while agitating in the vicinity of a boiling point of solvent 
after supplying a fixed amount of a coating material and solvent into a liquid tank 1 1 . The solution for coating is supplied 
into the nozzle 4 by a pump 5, and keeping warmth is sufficiently conducted in order to maintain a temperature in a sys- 

[0527] After supplying the fixed solution for coating, the pump 5 is stopped, and then the blower 1 0 is stopped. Fer- 
tilizer coated is taken out of a hole 7 for taking out. 6 is a valve. 

[0528] In the Figure 7, T, , T 2 , and T 3 are a thermometer, and SL is steam. It is to be noted that a particle-state fer- 
tilizer was coated while maintain the following basic conditions in all Examples and Comparative Examples. 

Nozzle for a liquid: opening of 0.8 mm, a Fullcon type 

Amount of heated air: 4 m 3 /min 



Temperature of heated air: 100°C 

Kind of fertilizer: Potassium-ammonium phosphate- nitrate having 5-7 meshes 
Thrown amount of fertilizer: 5 kg 

Concentration of a coating solution: Solid content of 5% by weight 
Feed amount of a coating solution: 0.5 kg/minute 
Coating period: 10 minutes 

Coating ratio (based on fertilizer): 5.5% by weight (containing components of surfactants) 
Solvent: Tetrahydrofran (THF) 

35 [0529] Coating material 1 1- A: There were employed materials obtained in the above-described Synthesis Examples 
11-1 to 11-10 and Comparative Synthesis Examples 11-1 to II-3. 

[0530] Coating material ll-B: Diacetate: manufactured by Daicel Chemical Industries, Ltd. [acetylated degree of 
55.0 and Viscosity of 100 cps in 6%-acetone solution] 

[0531] Coating material ll-C: (additives to be added to the Coating material ll-A and Coating material ll-B): talc 
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(3) Composition of a coating thin layer and biodegradability test 



[0532] Two sides were cut in relation to every particle of 50 particles of coated samples prepared in the Examples 
and Comparative Examples, and then those were immersed in water to remove internal fertilizing components. After 
45 drying, those were finely crushed, and decomposition ratio was measured according to JIS K6950 (an experimental 
method for biodegradability under airing by an active sludge). Active sludge employed was an active sludge sent from 
a municipal drainage in Himeji city. 



[Examples 11-1 to 11-14 and Comparative Example 11-1 to II-3] 



[0533] Coated phosphorous potassium ammonium nitrate having a variety of composition in a coating layer was 
prepared by the above-described method for the preparation using coating materials ll-A, ll-B, and ll-C at a proportion 
shown in Table 11-1. 

[0534] Table 11-1 shows results of composition ratio in coating layer and biodegradability in the Examples II-1 to ll- 
55 14 and Comparative Examples 11-1 to H-3. 

[0535] In the case of employing the coating materials ll-A, ll-B, ll-C, as understood from comparison of the Com- 
parative Example 11-1 with Examples 11-1, H-3, II-5, and II-7, biodegradation rate was able to be significantly lowered 
over a wide range in Examples 11-1, H-3, II-5, and II-7 compared to Comparative Example 11-1. 
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[0536] Also in the case of employing the coating materials ll-A and ll-C, as understood from comparison of the 
Comparative Example II-2 with Examples H-4, II 6, and ll-S, biodegradation rate was able to be significantly lowered 
over a wide range in Examples II-2, H-4, II-6, and II-8 compared to Comparative Example II-2. 

[0537] Further, also in the case of adding ll-B and ll-C using the random copolymer (caprolactone/lactide=40/60 or 
50/50) as the coating material ll-A, as understood from comparison of the Comparative Example II-3 with Examples II- 
9, 11-10, and 11-1 1, and from comparison of the Comparative Example M-4 with Examples 11-12, 11-13 and 11-14 biodeg- 
radation rate was able to be significantly lowered over a wide range by the present invention 
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fl 53 mk Hereinafter ' there is "'"Crated Examples in relation to the particle-state fertilizer tor agriculture and garden- 
ing of the present invention. * 
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(1) Synthesis of a cyclic ester-modified cellulose ester 



10 



[05391 A sufficiently-dried reaction vessel equipped with an agitator, a thermometer, and a condenser was charged 
with 50 parts of t -caprolactone, 50 parts of a sufficiently-dried cellulose acetate (an acetylated degree of 55.2% and a 
substitution degree of 2.43 manufactured by Daicel Chemical Industries, Ltd.) at 180*C while agitating and, after uni- 
formly dissolved, 0.12 part of tin octylate was charged, followed by allowing to react for 3 hours. 
[0540] Thus, a caprolactone-modified cellulose acetate [I] was obtained which is slightly yellow and transparent. 
Intrinsic viscosity of [n]=0.75 liter/g in a graft polymer was measured using acetone at 50°C. 
[0541] The caprolactone-modified cellulose acetate [I] obtained was employed as the coating material lll-A 

(2) A method for the preparation of a particle-state fertilizer for agriculture and gardening and an apparatus 

[0542] It was prepared by a method for the preparation in an Example of the No. II of the present invention using an 
apparatus of the Figure 7. 
15 [0543] Herein, ethyl acetate or 2-butanone was employed as a solvent. 

Coating material lll-B 
[0544] 

PCL: a polycaprolactone [PCL-H7] manufactured by Daicel Chemical Industries, Ltd. 

Diacetate: It was manufactured by Daicel Chemical Industries, Ltd. [acetylated degree of 55.0 and viscosity of 100 
cps in 6%-acetone solution]. 

[0545] Coating material lll-C (fillers for adding to the coating material lll-A and the coating material lll-B): talc (3) 
Composition of a coating thin layer and biodegradability test 

[0546] By the above-described method for the preparation, a coated phosphoric potassium ammonium nitrate hav- 
ing a variety of composition shown in Table 111-1 . After that, two sides were cut in relation to every particle of 50 particles 
of coated samples prepared in the Examples, and then those were immersed in water to remove internal fertilizing com- 
ponents After drying, those were finely crushed, and decomposition ratio was measured according to JIS K6950 (a bio- 
degradability experimental method under airing by an active sludge). Active sludge employed was an active sludge sent 
from a municipal drainage in Himeji city. 
[0547] Table 111-1 shows results of Examples 111-1 to III-6. 
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Table 1 1 1-1 





Composition of coating layer material 


Solvent 


Biodegradation 
ratio after 28 days 




Coating layer 
material lll-A % 


Coating layer 
material lll-B % 


Coating layer 
material lll-C % 






Example II 1-1 


[1]50 


None 0 


Talc 50 


Ethyl acetate 


60 


Example III-2 


[1]50 


None 0 


Talc 50 


2 -butanone 


60 


Example III-3 


[1]30 


PCL 20 


Talc 50 


Ethyl acetate 


80 


Example I1I-4 


[1]30 


PCL 20 


Talc 50 


2 -butanone 


80 


Example III-5 


| [1]30 


Diacetate 20 


Talc 50 


Ethyl acetate 


40 


Example III-6 


[1]30 


Diacetate 20 


Talc 50 


2 -butanone 


40 
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[0548] Hereinafter, there are illustrated Examples in relation to a base film for the marking film of the No. IV of the 
present invention. 

[Examples IV- 1 to IV-4] 

[0549] A reaction vessel equipped with an agitator and a thermometer, a condenser (equipped with a drying tube 
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at a top portion) was charged with an absolutely-dried cellulose acetate (an acetylated degree of 55% and a substitution 
degree of 2.45 manufactured by Daicel Chemical Industries, Ltd., referred to as CA in Table) and a refined e-caprolac- 
tone, and respective part by mass is shown in Table IV- 1 described below, followed by uniformly dissolving the cellulose 
acetate by agitating while heating at 180»C and adjusting moisture content in a reaction system to not more than 0 1% 
by mass. 

[0550] After confirming a condition of uniformly dissolving, 0.24 part by mass of tin (II) octylate was added dropwise 
as a catalyst to allow to react for 4 hours, followed by taking out a graft product from the reaction vessel The product 
was dried by hot air at 90°C for 8 hours : followed by melting at 230«C using an injection machine to prepare test pieces 
for evaluation of physical properties. Evaluation was conducted by measurements of tensile properties and a bleed out 
property according to methods described below, and by visual observation of the presence or absence of a migration 
of components other than the cellulose acetate. 
[0551] Tables IV-2 (1 ) and (2) show results of the evaluations. 

(1) Presence or absence of a migration of components other than the cellulose acetate: Observation of the pres- 
15 ence or absence of adherence of respective components in surface of a molded article. 

(2) Bleed out test: There was measured a mass decrease degree in a molded article having a square of 5 cm x 5 
cm molded by injection according to measurement conditions described below. 

20 (a) Test by a hot air circulating dryer: 80°C x 1 day or 4 days. 

(b) Tensile test: according to JIS K7113. 

[Comparative Examples IV-1 to IV-2] 

25 

[0552] Composition containing respective plasticizers was prepared by mixing 1 00 parts by mass of the absolutely- 
dned cellulose acetate (an acetylated degree of 55% and a substitution degree of 2.45 manufactured by Daicel Chem- 
ical Industries, Ltd., referred to as CA in the Table IV-1) with 40 parts by mass of diethylphthalate (DEP) (Comparative 
Example IV-1) and 40 parts by mass of Cellgreen ™3058 (a three-functional lactone polyol having a molecular weight 

30 of 500 manufactured by Daicel Chemical Industries, Ltd.) (Comparative Example IV-2) which are a plasticizer followed 
by drying by hot air at 50°C for 1 2 hours. After that, the composition was melted at 230°C using an injection machine to 
likewise prepare test pieces as in the Examples. Respective evaluations were conducted by measurements of tensile 
properties and a bleed out property, and by visual observation of the presence or absence of a migration of components 
such as plasticizers other than cellulose acetate. Table IV-1 shows the composition, and Tables IV-2 (1) and (2) show 

35 results of the respective evaluations. 



Table IV-1 



40 


Example 


Raw materials and feeding ratio (part 
by mass) 


Comparative 
Example 


Raw materials and feeding ratio (part by 
mass) 






Cellulose acetate 


e -caprolactone 




Cellulose acetate 


Plasticizer 


45 


IV-1 
IV-2 


100 
100 


50 
100 


IV-1 


I 100 


40(DEP) 




IV-3 
IV-4 


100 
100 


150 
200 


IV-2 


100 


40(Lactone poly- 
mer) 



50 



Table IV-2 (1) 



Tensile properties 


Example 


Comparative Example 




IV-1 


IV-2 


IV-3 


IV-4 


IV-1 


IV-2 


Yield strength (kgf/cm 2 ) 


480 


320 


120 


60 


270 


310 
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Table IV-2 (1) (continued) 



Tensile properties 


Example 


Comparativ 


e Example 




IV-1 


IV-2 


IV-3 


IV-4 


IV-1 


IV-2 


Yield extension(%) 
Fracture strength (kgf/cm 2 ) 
Fracture extension (%) 
Elasticity (kgf/cm 2 ) 


6.1 
500 
28 
17500 


4.8 
340 
52 
13800 


7.2 
210 
74 
4200 


7.3 
120 
120 
2200 


5.1 
260 
43 
6800 


5.5 
400 
65 
11900 



Table IV-2 (2) 



Bleed out properties (heated air-circulat- 


Example 








Comparative Example 


ing dryer test) 
















IV-1 


IV-2 


IV-3 


IV-4 


IV-1 


IV-2 


(1 day) 














Total weight retention ratio (%) 


99.9 


99.8 


99.6 


99.4 


97.2 i 


96.8 


Weight retention ratio of plasticizer (%) 


99.7 


99.6 


99.3 


99.1 


90.2 


88.7 


(4 days) 














Total weight retention ratio (%) 


99.8 


99.7 


99.4 


99.2 


97.1 


96.6 


Weight retention ratio of plasticizer (%) 


99.4 


99.4 


j 99.0 


98.8 


89.9 


88.0 


Presence or absence of movement of 


None 


None 


None 


None 


None 


None 


compoments other than cellulose acetate 















[0553] Hereinafter, there are specifically illustrated Examples in relation to the heat-sensitive transfer recording 
material and method for the preparation thereof of the No. V in the present invention. 
[0554] Evaluation methods are as follows. 

35 

(Evaluation of concentration in a printing picture image): 

[0555] A picture image recording material (a picture image recording sheet) was printed using a sublimatable type 
digital color printer DPP-M1 (manufactured by Sony Ltd.) to measure a coloring concentration with a reflection type 
40 Macbeth densitometer RD-1255 (manufactured by Sakata Inks, Ltd.). it is to be noted that an exclusive printer pack 
VPM-P50STA for DPP-M1 was employed as an ink ribbon. Printing conditions were fitted to a standard setting up for a 
printer driver (manufactured by Sony Ltd.) for a Mackintosh (manufactured by Apple Ltd.). 



(Evaluation of strippability): 

45 

[0556] There was visually observed the presence or absence of occurrence of an abnormal transfer by thermal 
fusion when an ink ribbon is stripped from a picture image recording sheet in printing. 

[Example V-1] 

50 

(Polymerization of a graft polymer) 

[0557] A sufficiently-dried reaction vessel equipped with an agitator and a thermometer, a condenser was charged 
with 50 parts of e-caprolactone and 100 parts of a sufficiently-dried cellulose acetate (an acetylated degree of 55.2% 
55 and a substitution degree of 2.43 manufactured by Daicel Chemical Industries, Ltd.) at 1 80°C while agitating and, after 
uniformly dissolved, 0.12 part of tin octylate was charged, followed by allowing to react for 3 hours. 
[0558] Thus, a graft polymer was obtained which is slightly yellow and transparent. Intrinsic viscosity of [t|]=0.75 
dl/g in the graft polymer was measured using acetone at 50°C. 
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(Preparation of a sublimatable transfer picture image recording sheet) 

[0559] 20 parts of the graft polymer was dissolved in 80 parts of acetone to prepare a solution, and the solution was 
coated on a polypropylene-based synthetic paper (Yupo FPG-150 manufactured by Ohji Yuka Goseishi, Ltd.) having 
5 thickness of 1 50 jim using a wire bar so that a dried coating layer is obtained which has thickness of 1 0 u.m, followed 
by drying at 1 10°C for 10 minutes to obtain a heat-sensitive transfer image recording material having a dye-receivinq 
layer. 

[0560] As results in evaluation of a print recording image concentration, there was obtained a high coloring concen- 
tration of 5.5 (total sum of a maximum value of reflection concentration in respective colors including cyan magenta 
10 yellow, and black). 

[0561 ] Further, a high strippability was visually observed without causing an abnormal transfer by thermal fusion. 
[Example V-2] 
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[0562] The same polymerization was conducted as in the Example V-1 by changing a feeding amount of e-caprol- 
actone to 70 parts. 

[0563] Intrinsic viscosity of [t|]=0.52 dl/g in a graft polymer obtained was measured using acetone at 50°C. A picture 
image recording sheet was prepared by the same method as in the Example V-1 using graft polymer obtained. As 
results of the same test as in the Example V-1, there was obtained a high coloring concentration of 5.5. Further, a high 
strippability was visually observed without causing an abnormal transfer by thermal fusion. 

[0564] Hereinafter, Examples are specifically illustrated in relation to a heat-sensitive transfer image recording 
material of the No. V! in the present invention. 

(1) Sticking resistance 

[0565] It was evaluated using a sublimating-type printer or a line-type printer shown hereinafter. (A-1): A melting 
type printer: Printing was conducted at a speed of 2'Vsec in a printing energy of 25 mJ/mm 2 using TECB-30 (manufac- 
tured by Tokyo Denki, Ltd.). (A-2): A melting type printer: Printing was conducted at a speed of 77sec in a printing 
energy of 23 mJ/mm 2 using SWEDOT 196 (manufactured by UBI, Ltd.). (B): A sublimating type printer: Transfer printing 
was conducted at an applied voltage of 1 4V using a Sharp Color video printer GZ-P1 1 . © : Sticking is not completely 
observed, and transport can be stably conducted. «>: Sticking is not almost caused, a: Sticking is slightly caused. X: 
Sticking is remarkable, and transport can not be conducted at all. 

(2) Blocking resistance 
[0566] 

1 ) After laminating an ink layer with a heat-resistible protecting layer, It was placed at 40°C for 72 hours under com- 
pression of 392.3 kPa (4.0 kgf/cm 2 ), and there was observed an extent of transfer of an ink layer to the heat-resist- 

40 ible protecting layer when being stripped. 

2) After laminating an ink layer with a heat-resistible protecting layer, it was placed at 50°C for 72 hours under com- 
pression of 392.3 kPa (4.0 kgf/cm 2 ), and there was observed an extent of transfer of an ink layer to the heat-resist- 
ible protecting layer when being stripped. Q : Transfer by blocking is not observed at all. a: Transfer by blocking is 

45 slightly observed. X: Transfer is distinctly observed. 

(3) Migrating property of a heat-resistible protecting layer to an ink layer 

[0567] After laminating an ink layer with a heat-resistible protecting layer, it was placed at room temperatures for 72 
hours under compression of 392.3 kPa (4.0 kgf/cm 2 ), and evaluation was conducted using a sublimating-type printer or 
a line-type printer shown hereinafter. (A): A melting type printer: Printing was conducted at a standard transfer energy 
(approximately 17 mJ/mm 2 ) in Intermec 8646. followed by comparing to a picture image obtained as in the above with- 
out bringing into contact with the heat-resistible protecting layer. (B): A sublimating type printer: Transfer print was con- 
ducted at an applied voltage of 12V using a Sharp Color video printer G2-P1 1 , followed by comparing to a picture image 
obtained as in the above without bringing into contact with the heat-resistible protecting layer. Q : Quite same image 
is obtained, a: There were slightly observed lack of an image and unevenness of transfer. X: Lack of an image and une- 
venness of transfer are remarkable. 
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(3) Staining property of a thermal head 

[0568] Using a printer shown below, transfer of 500 m was continuously conducted, and staining in a thermal head 
was observed. Further, a quality of initial printing was compared to a quality of final printing. (A-1): A melting type 

5 printer: Printing was conducted at a speed of 4'Vsec in a printing energy of 20 mJ/mm 2 using TECB-30 (manufactured 
by Tokyo Denki, Ltd.). (A-2): A melting type printer: Printing was conducted at a speed of 77sec in a printing energy of 
22 mJ/mm 2 using SWEDOT 196 (manufactured by UBI, Ltd.). (B): A sublimating type printer: Transfer print was con- 
ducted at an applied voltage of 1 2V using a Sharp Color video printer GZ-P1 1 . ~: Staining is not completely observed 
in a thermal head, a: Sticking is slightly caused, and quality of printing slightly lowers. X: Staining is remarkable, and 

w quality of printing remarkably lowers. 



(3) Heat sensitivity 

[0569] It was confirmed by capability of obtaining a picture image without sticking using a high speed printer (A-2) 
15 in the sticking resistance test. 



[Preparation Example VI- 1] 

[0570] A sufficiently-dried reaction vessel equipped with an agitator and a thermometer, a condenser was charged 
20 with 50 parts of e-capro lactone and 100 parts of a sufficiently-dried cellulose acetate (an acetyiated degree of 55.2% 
and a substitution degree of 2.43 manufactured by Daicel Chemical Industries, Ltd.) at 180°C while agitating under an 
atmosphere of dried nitrogen and, after uniformly dissolved, 0.12 part of tin octylate was charged, followed by allowing 
to react for 3 hours. Thus, a graft polymer was obtained which is slightly yellow and transparent. 
[0571] Intrinsic viscosity of [r|]=0.75 dl/g in a graft polymer was measured using acetone at 50°C. This is designated 
25 as Resin A. 



[Preparation Example VI-2] 

[0572] A sufficiently-dried reaction vessel equipped with an agitator and a thermometer, a condenser was charged 
with 70 parts of e-caprolactone, 100 parts of a sufficiently-dried cellulose acetate (an acetyiated degree of 55.2% and 
a substitution degree of 2.43 manufactured by Daicel Chemical Industries, Ltd.) at 180°C while agitating under an 
atmosphere of dried nitrogen and, after uniformly dissolved, 0.1 2 part of tin octylate was charged, followed by allowing 
to react for 3 hours. Thus, a graft polymer was obtained which is slightly yellow and transparent. Intrinsic viscosity of 
[r|]=0.50 dl/g in a graft polymer was measured using acetone at 50°C. This is designated as Resin B. 

[Example Vl-1] 

[0573] Methyl ethyl ketone/cyclohexanone (9/1) solution containing 4% of the Resin A obtained in the Preparation 
Example Vl-1 was coated on lower surface of a polyethylene terephthalate (PET) film having thickness of approximately 
4.5 ujn with a wire-bar, and dried at 90°C for 30 seconds to form a heat- resistible protecting layer having thickness of 
approximately 0.5 ^im.' Further, a dispersion liquid of a melting-type heat-transfer ink (a) described below was coated 
on upper surface of the film, and dried to prepare an ink layer having a coating amount of approximately 2.8 g/cm and 
obtain a heat-transfer recording medium. 



45 Melting-type heat-transfer ink (a) 



[0574] 



carnauba wax 


6 parts 


paraffin wax 


8 parts 


carbon black 


4 parts 


toluene 


82 parts 



50 
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[Example VI-2] 

[0575] Methyl ethyl ketone/cyclohexanone (9/1 ) solution containing 5% of the Resin B obtained in the Preparation 
Example VI-2 was coated on lower surface of a PET film having thickness of approximately 4.5 urn with a wire-bar and 
dned at 90°C for 30 seconds to form a heat-resistible protecting layer having thickness of approximately 0 5 M m Fur- 
ther, an ink layer was likewise formed as in the Example VI-1 on upper surface of the film to obtain a heat-transfer 
recording medium. 

[Example VI-3] 

[0576] Methyl ethyl ketone/cyclohexanone (9/1 ) solution containing 5% of the Resin A obtained in the Preparation 
Example VI-1 was coated on lower surface of a PET film having thickness of approximately 4.5 with a wire-bar, and 
dried at 90°C for 30 seconds to form a heat-resistible protecting layer having thickness of approximately 0.5 urn Fur- 
ther, a dispersion liquid of a sublimating-type heat-transfer ink (b) described below was coated on upper surface of the 
film, and dried to prepare an ink layer having a coating amount of approximately 0.8 g/cm 2 and obtain a heat-transfer 
recording medium. 



Sublimating-type heat-transfer ink (b) 
20 [0577] 



25 



30 



MS Red G 


6 parts 


polyvinyl butylal 


8 parts 


1 ,4-dioxane 


55 parts 


toluene 


17 parts 


methylethyl ketone 


1 7 parts 



[Example VI-4] 
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[0578] Methyl ethyl ketone/cyclohexanone (9/1 ) solution containing 7% of the Resin B obtained in the Preparation 
Example VI-2 was coated on lower surface of a PET film having thickness of approximately 6.0 urn with a wire-bar and 
dried at 90°C for 30 seconds to form a heat-resistible protecting layer having thickness of approximately 0 6 urn Fur- 
ther, an ink layer was likewise formed as in the Example VI-1 on upper surface of the film to obtain a heat-transfer 
recording medium. 

[0579] Printing was conducted in relation to the heat-transfer recording mediums obtained in the respective Exam- 
ples, and there were compared a sticking property, a blocking property, a migrating property of the heat-resistible pro- 
tecting layer to the ink layer, staining resistance and heat sensitivity of a thermal head. Results are shown in Table VI-1 
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Table VI-1 





Example 






VI-1 


VI-2 


VI-3 


VI-4 


Sticking resistance 


A-1 


® 


® 






A-2 


® 


© 






B 






® 


® 


Blocking resistance 


1 


O 


o 


O 


O 


2 


O 


o 


o 


o "1 


Movement onto ink 
layer 


A 


O 


o 






B 






o 


o 
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Example 






VI-1 


VI-2 


VI -3 


VI-4 


Staining property of 


A-1 


O 


O 






a thermal head 


A-2 


O 


O 








B 






o 


o 



10 



r0580] From the results in the Table VI-1 , it is understood that the heat-transfer recording medium of the present 
invention is excellent in a sticking property and it is excellent in a blocking property, a migrating property of the heat- 
resistible protecting layer to the ink layer, and a staining resistance of a thermal head. 

[0581] Hereinafter, the conductive coating composition of the No. VII in the present invention is more specifically 
15 illustrated by Synthetic Examples, Examples, and Comparative Examples. 

[Synthetic Examples VIM and VII-2] (Synthesis of a cellulose ester derivative) 

r05821 A reaction vessel equipped with an agitator and a thermometer, a condenser (equipped with a drying tube 
20 at a top portion) was charged with an absolutefy-dried cellulose acetate (an acetylated degree of 55% and * substitution 
degree of 2 45 manufactured by Daicel Chemical Industries. Ltd., and it is described as CA in the Table VII-1) and a 
refined f -caprolactone in a mass ratio shown in the Table VII-1 , whereby, moisture content in a reaction system is con- 
trolled to not more than 0.1%, followed by heating at 180°C while agitating to uniformly dissolve the cellulose acetate. 
After confirming dissolving, 0.24 part of tin octylate (II valent) was charged, followed by allowing to react for 4 hours and 
25 take out a graft product from the reaction vessel. 



Table VII-1 



30 



35 



Synthesis Example 


Feed (part) 


Mass average molecular 
weight 




Cellulose acetate 


e-capro lactone 




VII-1 


100 


50 


150,000 


Vll-2 


100 


100 


180,000 



[Examples VII-1 to VII-3 and Comparative Examples VII-1 to VII-5] (Synthesis Examples of coatings A to H) 
[0583] The coatings A to H were prepared by formulation shown in Table Vll-2. 



Table Vll-2 





Example 


Comparative Ex 


ample 








VIM 


Vll-2 


VII-3 


VII-1 


Vll-2 


VII-3 


VII-4 


VII -5 


Coating 


A 


B 


C 


D 


E 


F 


G 


H 


Resin 


20% sparklon S-822 


360 






400 


335 


310 




450 


70% oil - free polyester 




77 


77 








85 




Uban 222 




35 


35 








42.5 




Synthesis Example VII- 
1 


8 








8 


6 




10 


Synthesis Example VII- 
2 




5 


5 








5 
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Table VII-2 (continued) 





Example 


Comparative Example 




VII-1 


VII-2 


VII-3 


VII-1 


VII-2 


VII-3 


VII-4 


VII -5 


Coating 




A 


B 


C 


D 


E 


F 


G 


H 


Conductive pigment 


Denka HS-100 


10 






10 


25 


30 






Vulcan XC-72 




10 


10 












Graphite powder POG- 
2 


10 


8 




10 






15 




Graphite powder SP-1 0 






8 












Zinc oxide 
















150 


JR- 


600A 




10 


10 








10 




Solvent 


Toluene 




100 


100 








100 




Ethyl acetate 


40 


50 | 


50 


40 


40 


40 


40 




Total 


428 


295 


295 


460 


408 


386 


297.5 


610 



[0584] Values in the Table are represented by part by mass. 

Sparklon S-822: a trade name of a chlorinated polyolefin manufactured by Nippon Seishi, Ltd., a toluene solution 
25 having a solid content of 20%. 
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Oil-free polyester: isophthalic acid/tetrahydrophthalic acidArimeyhloIpropane/neopentyi glycol a xylene solution 
having a solid content of 70% (OH value of 50 mg KOH/g of a resin, an acid value of 9 mg KOH/g of a resin). 

Uban 222: a trade name of a urea melamine resin manufactured by Mitsui Kagaku, Ltd., a n-butanol solution havinq 
a solid content of 60%. y 

Denka HS-1 00: a trade name of a conductive carbon black (DBP absorption amount of 1 1 5 ml/1 00 g electric resis- 
tivity of 0.24 a • cm) manufactured by Denki Kagaku Kogyo, Ltd. 

Vulcan XC-72: a trade name of a conductive carbon black (DBP absorption amount of 1 75 ml/1 00 g electric resis- 
tivity of not more than 0.1 Q. • cm) manufactured by Cabot. Corp. Ltd. 

Scaly graphite (graphite powder) POG-2: a trade name of an artificial graphite (an average particle diameter of 2 
pm) manufactured by Kyowa Carbon. Ltd. 

Scaly graphite (graphite powder) SP-5: a trade name of a graphite (an average particle diameter of 45 u_m) manu- 
factured by Nihon Kokuen Kogyo. Ltd. JP-600A: a trade name of a titanium white manufactured by Teikoku Kako. 
Ltd. 

(Preparation of a test plate) 



50 



55 



[0585] Material "a" (a polypropylene plate manufactured by Mitsubishi Yuka, Ltd.) and Material V (a RIM-poly- 
urethane plate manufactured by Nihon Test Panel, Ltd.) which are adjusted to the size of 70x150x3 mm were exposed 
in tnchloroethane vapor for 1 minute to remove grease. Subsequently, the above-described coatings A-H were coated 
on the plates by spray coating so that the thickness of a dried coating layer is adjusted to 20 urn followed by drying by 
cond.t.ons as shown in Table VII-3. Subsequently, a finishing coating (Soflex #1200 white: an amino polyester-based 
resin coating manufactured by Kansai Paint, Ltd.) was coated at coating conditions of a rotation speed of 15000 rpm 
and a shav.ng pressure of 1 kg/cm 2 , applied voltage of 90kv, a distance of 30 cm between an article to be coated and 
a top of a spray gun, a discharging amount of 200 ml/min. a conveyer speed of 3 m/min using an electrostatic coating 
machine (Turbo G minibel), followed by drying at 1 20°C for 30 minutes to supply to tests. 
[0586] Results of evaluation tests are shown in Table VII-3. 
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Table VII-3 
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[0587] Tests methods for evaluation and results in Table VII-3 are shown as follows. 

(1) Storage stability of coatings: Coatings were charged into a polyethylene-made closed vessel and placed 
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40°C for 1 month, followed by confirming the presence or the absence of abnormality such as a deposition state of 
pigments and a viscosity change to evaluate by a level of O to x - 

O : none of abnormality, a: pigments deposited, and X: pigments remarkably deposited and viscositv 
remarkably increased. 

(2) Resistivity of a coating layer: Layers having resistivity of coating layer of less than 1x10 8 Q/cm were measured 
using a Rolestar MCP-tester (manufactured by Mitsubishi Yuka, Ltd.). Layers having resistivity of coating layer of 
not less than 1x10 ii/cm were measured using an electric cell-style ohm-meter Hioki 31 10 (manufactured by Hioki 
Denki, Ltd.). 3 

(3) Coated ratio: A tin plate having the same size as in the material -a" and the material "b" was employed in the 
preparation of test plates, and a finishing coating was conducted on the tin plate and dried together with plates in 
which the material -a" and the material "b* are coated using the coatings AH by the same method as in the prep- 
aration of the above-described test pieces. Coated ratio was calculated by the equation described below (the 
weight of the finishing coating adhered to the material "a" and the material "bVthe weight of the finishing coatina 
adhered to the tin plate) x 1 00 



(4) Visual outer appearance: The presence or the absence of glossiness, smoothness, and abnormality in the coat- 
ing layer was judged by a level of O to X under conditions of not more than 500 lux by a color matching fluorescent 

20 lamp at an inside of a room. Q : none of abnormality, a: slightly poor, X: poor 

(5) Brightness: It was measured using Image Clarity Meter (HA-ICH manufactured by Suga Shikenki, Ltd.) 

(6) Adhesion: It was evaluated by a crosshatched test by a level of O and X using a cellophane tape according to 
25 JIS K5400. O : none of peeling, X: peeled at all surface 

(7) Bending resistance: Test plate was cut into a size of 20x150 mm, and bent at 180° by winding around a column 
(made by a steel) having diameter of 25.4 mm by facing coating surface to outside under an atmosphere of -20°C 
and, an extent of peeling and crack in the coating layer was evaluated by a level of O to X. O ' nothing of 

30 abnormality, a: slightly cracked, X: cracked and peeled 

(8) Chipping resistance: 

(i) Tester: Q-G-R gravelometer (manufactured by Q Panel, Co.) 

35 

(ii) Stones sprayed: crushed stone having diameter of approximately 15-20 mm 

(iii) amount of stones sprayed: approximately 500 ml 
40 ( iv ) air pressure in spraying: approximately 4 kg/cm 2 

(v) temperature in test: approximately -20°C 

45 Test piece was clamped at a stand for test pieces, and approximately 500 ml of crushed stones were sprayed 

toward test pieces by air pressure of approximately 4 kg/cm 2 , and conditions of the coating surface were evaluated 
according to the following standards. 

O : an extent that scratches by impulse are slightly observed at a portion of a finishing coating layer. 

a: an extent that scratches by impulse are observed, and peeling of the coating layer reaches an under-coat- 
ing layer. 

X: an extent that damages by impulse are remarkable, and peeling area of the coating layer occupies not less 
55 than 1 0% of test area. 

(9) Moisture resistance: Test piece was placed at an atmosphere of 50°C and not less than 98% RH for 10 days 
followed by conducting a crosshatched test. ' 
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[0588] Hereinafter, the graft copolymer of the No. VIII in the present invention and the coating composition contain- 
ing thereof are more specifically illustrated by Examples. Part is represented by part by mass. 

[Synthetic Examples Vlll-1 and VIII-2] Synthesis of a cellulose ester derivative 

[0589] The cellulose ester derivatives obtained in the Synthetic Examples VIM and Vll-2 were employed. 
Preparation of the graft copolymer (I) 
io [Examples Vlll-1] 

[0590] A reaction vessel equipped with an agitator, a thermometer, a condenser, and a dropping funnel was 
charged with 1 04 parts of butyl acetate and 1 0 parts of the cellulose ester derivative obtained in the Synthetic Examples 
VII- 1 followed by elevating temperature to 1 00°C by heating in a nitrogen stream. After confirmation of completely dis- 
15 solving of the cellulose ester derivative, moisture in the cellulose ester derivative was completely removed through a 
water separator by heating while refluxing. 

[0591] Subsequently, at the same temperature, there were added dropwise over 3 hours a mixed solution of polym- 
erizable unsaturated monomers which include 9 parts of styrene, 22.5 parts of methylmethacrylate, 9 parts of 2-ethyl- 
hexyl acrylate 13 5 parts of n -butyl aery late, 22.5 parts of i-butylmethacrylate, and 13.5 parts of is ocyan ate ethyl 
20 methacrylate and 3 parts of t-butylperoxy benzoate which is a polymerization initiator. Further, aging was continued at 
the same temperature for 2 hours to obtain a graft copolymer solution (1-1) having approximately 50% of nonvolatile 
components. There are shown properties of the graft copolymer solution obtained and the graft copolymer in Table VIII- 
1. 

25 [Examples VIII-2 to VIII-4 and Comparative Examples Vltl-1 and VIII-2] 

[0592] The same procedures were followed as in the Examples Vlll-1 except that the mixed solution composed of 
the cellulose ester derivatives obtained in the Synthetic Examples VIM and VII-2, the polymerizable unsaturated mon- 
omers and the polymerization initiator was changed to a mixed solution shown in Table Vlll-1 to obtain a graft copoly- 
30 mer solutions (I-2) to (l-6). There are shown properties of the graft copolymer solution obtained and graft copolymer in 
Table Vlll-1. 
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45 

Preparation of the graft copolymer (IV) 

50 [0593] A reaction vessel equipped with an agitator, a thermometer, a condenser, and a dropping funnel was 
charged with 67 parts of xylene, followed by elevating temperature to 120°C by heating while agitating, and there were 
added dropwise over 3 hours a mixed solution of polymerizable unsaturated monomers which include 15 parts of 'AA- 
6" (a methacryloyl-based macromonomer having methylmethacrylate as a segment manufactured by Toa Gosei 
Kagaku, Ltd.), 1 0 parts of styrene, 20 parts of methylmethacrylate, 30 parts of n-butylmeth aery late, and 1 5 parts of iso- 

55 butyl methacrylate, 1 0 parts of n -butyl aery late which are other polymerizable unsaturated monomers, and 3 parts of t- 
butylperoxy-2-ethylhexanoate which is a polymerization initiator. Further, aging was continued at the same temperature 
for 2 hours, followed by adding 1 5 parts of xylene to dilute and obtain a graft copolymer (IV) solution having 55% of non- 
volatile components. 
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Preparation of non-aqueous dispersed resin (V) 

[0594] A reaction vessel equipped with an agitator, a thermometer, a condenser, and a dropping funnel was 
charged with 70 parts of xylene, followed by elevating temperature to 100°C by heating while agitating, and there were 
added dropwise over 3 hours a mixed solution of 10 parts of styrene, 25 parts of n-butylacrylate, 35 parts of isobutyl 
methacrylate, 15 parts of t-butyl methacrylate, and 15 parts of 2-ethylhexylmethacrylate, and 1.0 part of 2,2'-azobi- 
sisobutyronitrile and, aging was further continued at the same temperature for 2 hours, followed by adding 30 parts of 
xylene to dilute and obtain a polymer solution having 50% of nonvolatile components and viscosity of V which is a sta- 
bilizer for dispersion. 

[0595] Mass average molecular weight of the polymer was 45,000 and a glass transition temperature was 45°C. 
[0596] 1 33 parts of the obtained polymer solution which is a stabilizer for dispersion and 85 parts of heptane were 
fed in a reaction vessel and refluxed while heating, and there were added dropwise over 3 hours a mixed solution of 5 
parts of styrene, 23 parts of methylmeth aery late, 6 parts of acrylonitrile, and 66 parts of methylacrylate, and 1 .5 part of 
2,2'-azobisisobutyronitrile and, aging was further continued for 2 hours to obtain a polymer emulsion having 52% of 
15 nonvolatile components and viscosity of EF which is a stabilizer for dispersion, and particle diameter of 0.3 u.m in poly- 
mer particles, which is an opalescent and stable polymer dispersion. 

Preparation of a single-liquid type clear coating 

20 [Examples VIII-5 to VIII-14 and Comparative Examples VIII-3 to VIII-5] 

[0597] Single-liquid type clear coatings were prepared by mixing and agitating thus-obtained graft copolymer solu- 
tions (1-1) to (I-6), the polyisocyanate compounds, the cellulose ester derivatives, modified vinyl copolymers, the graft 
copolymer (IV), and the non-aqueous dispersed resin (V) according to formulation shown in Table VIII-3. 
25 [0598] Subsequently, viscosity of the respective clear coatings was adjusted to 13-1 4 seconds (Ford cup, #4/25°C) 
by a thinner having the formulation ratio of toluene/xylene/ethyl acetate/butyl acetate=50/20/ 10/20 by mass, followed by 
spray-coating onto a processed plate on which there are coated in order a commercially-supplied lacquer primer, a lac- 
quer primer surfacer, and a metallic base coating at room temperature (20°C), so that a coating layer having the thick- 
ness of 40 urn is formed after dried. Table VJII-2 collectively shows results of performance tests by the coatings. 
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[0599] It is to be noted that (note 1 )-(note 2) and experimental methods in the Table VIII-2 are as follows. 
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(note 1) Polyisocyanate compound: "N-3500" which is an isocyanurate type one of hexamethylene diisocyanate 
manufactured by Sumitomo Bayer Urethane, Ltd., and which has nonvolatile components of 100%, NCO group 
content of 21.6%. 

(note 2) Oxazolidine compound: "Incozol LV" manufactured by Industrial Copolymer, Ltd., and which has a purity of 
99%. 



(note 3) Catalyst A tor curing: dibutyltin dilaurate 
(note 4) Catalyst B for curing: diisopropyl phosphate 



Experimental methods 



[0600] 



Dryability After coated at 20°C and a coated plate was horizontally maintained for 20 minutes, it was placed at the 
temperature of 20°C and humidity of 75% RH in an air-conditioned room, and 8 pieces of gauze were put one upon 
another on surface of coating layer, and the weight of 200 g having contact area of 12.56 cm 2 was put on the gauze. 
There was measured a placing time of period (second) during which the gauze does not completely leave marks. 

Hardness of coating layer: After coated at 20°C and a coated plate was horizontally maintained for 20 minutes, it 
was placed at the temperature of 20°C and humidity of 75% RH in an air-conditioned room for 1 day or 7 days, and 
Toucon hardness of the coating layer was measured under a condition of 20°C using a Toucon hardness meter 
manufactured by American Chain & Cable Company. A larger value is harder. 

Finishing state- After coated at 20°C and a coated plate was horizontally maintained for 20 minutes, it was placed 
at the temperature of 20°C and humidity of 75% RH in an air-conditioned room for 1 day, and smoothness, a build- 
feeling, and transparency in the coating layer on the plate were visually judged. 



O : excellent 

a: slightly worse 



worse 



Accelerated weatherability: After coated at 20°C and a coated plate was horizontally maintained for 20 minutes, it 
was placed at the temperature of 20°C and humidity of 75% RH in an air-conditioned room for 7 days, and there 
was observed the presence or the absence of a change in the coating layer after placing the coated plate for 1000 
hours in a sunshine weather-o-meter. 



0 : Surface of the coating layer is not almost changed. 

X: Water marks are observed on the surface of the coating layer. 

Storage stability: A coating having nonvolatile components of 45% was sealed up and stored at 40°C for 6 months 
and, subsequently, a viscosity change was measured. 



0 : Viscosity change was not almost observed. 
a: Viscosity was slightly changed. 

X: Viscosity remarkably increased, or gelation was caused. 



[0601] Hereinafter, the lactide/lactone copolymer of the No. IX in the present invention and the method for the prep- 
aration thereof is more specifically illustrated by Examples. 

[0602] Molecular weight represents a value based on a Polystyrene measured by GPC An average continuous 
chain length in respective units was calculated by integrated values of carbonyl carbon in ^C-NMR according to a 
report [Makromol. Chem. 1 94, 91 3-925 (1 993)] by Kasperczyk, et al. For references, Figure 8 shows a C-NMR chart 
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after a termination of a step 1 in Example IX-3, and Figure 9 shows a 13 C-NMR chart after a termination of a step 2 in 
Example VIII-3. H 

Average continuous chain length in lactide unit (1LL) =1/2*[LLL+LLC+CLL+CLC)^CLC+1/2*(LLC+CLL)] 
[0603] Wherein, LLL, LLC, CLL, and CLC are as follows. 

LLL=1/2*[CapLLLL]+1/2*[LLLLCap] + 1/3*[CapLLLCap] + [LLL LLL] 
10 LLC=1/2*[CapLLCap]+1/2*[LLLLCap] + 1/3 '[CapLLLCap] 

CLL=1/2*[CapLLCap]+1/2*[CapLLLL] + 1/3*[CapLLLCap] 
CLC=[CapLCap] 



Average continuous chain length in lactone unit (1 Cap) =[LCL+CCL+LCC+CCC]/[LCL+1/2*(CCL+LCC)] 
20 [0604] Wherein, LCL, CCL, LCC, and CCC are as follows. 

LCL=[LLCapLL] + [LLCapLCap] + [CapLCapLL] + [CapLCapLCap] 
CCL=[CapCapLCap] + [CapCapLL] 

25 

LCC=[CapLCapCap] + [LLCapCap] 
CCC=[CapCapCap] 

30 [0605] Carbonyl carbons of the respective units in 13 C-NMR spectrum are assigned as follows. 
CapLLLL, LLLLLL: 169.6ppm; (CapLLLCap: 169.65 ppm); LLLLCap: 169.7ppm 
CapLLLL: 170.1 ppm; (CapLLLCap: 170.15 ppm); CapLLCap: 170.2 ppm 
(CapLLLCap,): LLLLCap: 170.3 ppm; CapLCap: 170.8 ppm 
(CapLCapLCap, LLCapLCap: 172.7 ppm); LLCapLL: 172.75 ppm 
40 CapCapLL: 172.8 ppm; LLCapCap: 173.4 ppm 

(CapLCapCap: 173.45 ppm); CapCapCap: 173.5 ppm 



35 



[0606] In the above descriptions, Cap represents caproyl unit, even-numbered pieces of LL represent lactydyl unit 
45 odd-numbered pieces of L represents one piece of lactyl unit and lactydyl unit. Values in ( ) are values for reference. 
[0607] After measuring the average continuous chain length at a period of termination of respective steps, an aver- 
age continuous chain length in a random or block portion was decided. According to the method for the preparation of 
the present invention, since there is not a restructuring of units constructed at a prior step by transesterification reaction, 
the average continuous chain length in a block portion is decided by a calculation as shown below 

50 

1LL(B)=[1LL(2)-F 1 1LL(1)]/F 2 

[wherein, 1LL(B) represents the average continuous chain length of lactide units in a block portion, 1LL{1) represents 
the average continuous chain length of lactide units at termination of the step 1 , 1 LL( 2) represents the average contin- 
55 uous chain length of lactide units at termination of the step 2, F 1 represents a lactide amount fed in the step 1 and Fo 
represents a lactide amount fed in the step 2] ' 
[0608] Tensile test was according to JIS K71 13. 

[0609] DCS measurement was conducted at a temperature elevation speed of 1 0°C/min. 
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[Comparative Example IX-A] 

[0610] A lactide/caprolactone (=60/40) copolymer was synthesized at 1 80°C by adding 138.4g (960.2 mmol) of a 
lactide monomer (water content of 70 ppm, an acid value of 0.12 mgKOH/g), 70.9 ml (639.8 mmol) of a caprolactone 
5 monomer (water content of 70 ppm, an acid value of 0. 1 0 mgKOH/g), 89.0 ml (1 .6 mmol) of ethylene glycol which is an 
initiator and 0.26 ml (0.8 mmol) of tin octylate which is a catalyst. 

[0611] ' A molecular weight of the copolymer obtained was 97,300, the average continuous chain length of lactide 
units was 3.3, the average continuous chain length of lactone units is 1 .8, and Tg was 13.2°C. 

[061 2] In a sheet having thickness of 2 mm molded from the copolymer by a compression molding, elasticity was 4 
w kgf/cm 2 tensile strength was not less than 1 2 kgf/cm 2 , and elongation at rupture was not less than 1 ,700%. 

[0613] ' Further, in a polymer sampled on the way of a reaction, total conversion was 56.5%, conversion of lactide 
was 98 5% 1LL was 85.7, and 1Cap was 1.9. From the results, it is understood that a transesterification reaction is 
caused on the way of the reaction in the copolymer obtained by the synthesis method and, structures as shown in the 
present invention are contained only in a low content. Low elasticity shows a fact. 

15 

[Comparative Example IX-B] 

[0614] A lactide/caprolactone (=60/40) copolymer was synthesized at 150°C by adding 138.4g (960.2 mmol) of a 
lactide monomer (water content of 70 ppm, an acid value of 0.12 mgKOH/g), 70.9 ml (639.8 mmol) of a caprolactone 
monomer (water content of 70 ppm, an acid value of 0.1 0 mgKOH/g), 89.0 ml (1 .6 mmol) of ethylene glycol which is an 
initiator, and 0.26 ml (0.8 mmol) of tin octylate which is a catalyst. 

[0615] A molecular weight of the copolymer obtained was 97,900, the average continuous chain length of lactide 
units was 3.9, the average continuous chain length of lactone units is 2.0, and Tg was 4.3°C. 

[061 6] In a sheet having thickness of 2 mm molded from the copolymer by a compression molding, elasticity was 7 
kgf/cm 2 tensile strength was not less than 20 kgf/cm 2 , and elongation at rupture was not less than 2,050%. 
[0617] ' Further, in a polymer sampled on the way of a reaction, total conversion was 59.2%, conversion of lactide 
was 98 5% 1LL was 6.9, and 1Cap was 2.2. From the results, It is understood that a transesterification reaction is 
caused on the way of the reaction in the copolymer obtained by the synthesis method and, structures as shown in the 
present invention are contained only in a low content. Low elasticity shows a fact. 



20 



25 



30 



[Comparative Example IX-C] 



[0618] A lactide/caprolactone (=60/40) copolymer was synthesized at 180°C by adding 70.9 ml (639.8 mmol) of a 
caprolactone monomer (water content of 70 ppm, an acid value of 0.10 mgKOH/g) and 0.25 ml (1.6 mmol) of octanol 

35 which is an initiator, and 0.26 ml (0.8 mmol) of tin octylate which is a catalyst, followed by adding 138.4g (960.2 mmol) 
of a lactide monomer (water content of 70 ppm, an acid value of 0.1 2 mgKOH/g) while further agitating at 1 80°C. 
[0619] A molecular weight of the copolymer was 60,000, the average continuous chain length of lactide units was 
153.6, the average continuous chain length of lactone units is 31.4, Tg was -68.2°C, and Tm was 55.9°C and 164.8°C 
[0620] In a sheet having thickness of 2 mm molded from the copolymer by a compression molding, elasticity was 

40 2844 kgf/cm 2 , tensile strength was 56 kgf/cm, and elongation at rupture was not less than 2.4%. 

[Comparative Example IX-D] 

[0621] A lactide/caprolactone (=60/40) copolymer was synthesized at 180°C by adding 70.9 ml (639.8 mmol) of a 
45 caprolactone monomer (water content of 70 ppm, an acid value of 0. 1 0 mgKOH/g) and 89.0 ml (1 .6 mmol) of ethylene 
glycol which is an initiator, and 0.26 ml (0.8 mmol) of tin octylate which is a catalyst, followed by adding 138.4g (960.2 
mmol) of a lactide monomer (water content of 70 ppm, an acid value of 0.12 mgKOH/g) while further agitating at 180*C. 
[0622] A molecular weight of the copolymer was 30,000, the average continuous chain length of lactide units was 
40 4 the average continuous chain length of lactone units is 39.3, Tg was -68.5°C, and Tm was 56.5°C and 162.0°C. 
so [0623] A sheet having thickness of 2 mm molded from the copolymer by a compression molding is very brittle, and 
tensile strength was impossible. 

[Comparative Example IX- E] 

55 [0624] A polymerization was conducted by adding 1 38.4 g (960.2 mmol) of a lactide monomer (water content of 70 
ppm, an acid value of 0.12 mgKOH/g), 106.4 ml (960.2 mmol) of a caprolactone monomer (water content of 70 ppm, an 
acid value of 0.10 mgKOH/g), and 0.368 ml (2.4 mmol) of diethylaluminum ethoxide which is an initiator at 75°C in chlo- 
robenzene for 280 hours. A copolymer was precipitated by hexane from a solution obtained, and dried at 50°C in vacuo. 
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[0625] Yield of the copolymer obtained was 74.0%, and a molecular weight was 97,500. The average continuous 
chain length of lactide units was 6.7, and the average continuous chain length of lactone units was 3.2. " 
[0626] In a sheet having thickness of 2 mm molded from the copolymer by a compression molding, elasticity was 
1 8 kgf/cm , tensile strength was 28 kgf/cm 2 and elongation at rupture was not less than 920% 

l062 li ™ FUrther " 3 copo| y mer sampled on the way of a reaction, total conversion was 53.3%, conversion of lactide 
was 90.7 /c, 1 LL was 15.3 which is the average continuous chain length of lactide units, and 1 Cap was 2 5 which is the 
average continuous chain length of lactone units. From the results, it is understood that a transesterification reaction is 
caused on the way of the reaction in the copolymer obtained by the synthesis method and, structures as shown in the 
present invention are contained only in a low content. Low elasticity shows a fact. 

[Example IX- 1 J 

[0628] Polymerization was conducted at 1 80°C by adding 1 3.84 g (96.02 mmol) of a lactide monomer (water con- 
tent of 70 ppm. an acid value of 0.12 mgKOH/g), 70.9 ml (639.8 mmol) of a caprolactone monomer (water content of 70 
ppm, an acd value of 0. 1 0 mgKOH/g), and 89.0 ml (1.6 mmol) of ethylene glycol which is an initiator, and 0.26 ml (0 8 
mmol) of tm octylate which is a catalyst, followed by adding 124.6 g (864.2 mmol) of a lactide monomer so that total 
molar rat.o of lactide/caprolactone is adjusted to 60/40 while further agitating at 180°C to synthesize a lactide/caprolac- 
tone (=60/40) copolymer. 

[0629] Molecular weight of the copolymer obtained was 84,300, the average continuous chain length of lactide units 
was 12.5, the average continuous chain length of lactone units is 5.9, Tg was - 47.5°C and Tm was 42 1°C and 
164.0°C Further, at a period of termination of the step 1, 1 LL(1) was 1.3 which is the average continuous chain length 
of lactide units, and 1Cap (1 ) was 5.9 which is the average continuous chain length of lactone units 
[0630] From the results, it was confirmed that 1 LL(R) is 1 .3 which is the average continuous chain length of lactide 
portion 3 m POrti ° n ' an<J 1 LL<B) iS 7 Whi ° h IS aVera9e continuous chain ,ep 9 th of lactide un| ts of a block 

L 2 ° Sh f Gt haVin9 thickness of 2 mm molded from the copofymer by a compression molding, elasticity was 
920 kgf/cm , tensile strength was 41 kgf/cm 2 , and elongation at rupture was 8.9%. 

[Example IX-2] 

30 

[0632] Polymerization was conducted at 180°C by adding 41.52 g (288.06 mmol) of a lactide monomer (water con- 
tent of 70 ppm, an acid value of 0.12 mgKOH/g), 70.9 ml (639.8 mmol) of a caprolactone monomer (water content of 70 
ppm. an acd value of 0. 1 0 mgKOH/g), and 89.0 ml (1.6 mmol) of ethylene glycol which is an initiator, and 0 26 ml (0 8 
mmol) of t,n octylate which is a catalyst, followed by adding 96.9 g (672.1 mmol) of a lactide monomer so that total molar 
Spolyme? ° laC,0ne * * 6 ° /4 ° **** agitatin9 * 18 °° C '° s y n,hesize a lactide/caprolactone (=60/40) 

[0633] Molecular weight of the copolymer obtained was 83,900, the average continuous chain length of lactide units 
was 5.5, the average continuous chain length of lactone units is 3.0, Tg was -29. 1 °c and Tm was 1 52 0°C 

El 3 ? 1 ,, 2 3 Sh6et hBVin9 thickness of 2 mrn molded frorT1 th * copolymer by a compression molding, elasticity was 
io 239 kgf/cm , tensile strength was 26 kgf/cm 2 , and elongation at rupture was 870%. 

[Example IX-3] 
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[0635] Polymerization was conducted at 1 80°C by adding 69.2 g (480. 1 mmol) of a lactide monomer (water content 
of 70 ppm, an acid value of 0.12 mgKOH/g), 70.9 ml (639.8 mmol) of a caprolactone monomer (water content of 70 
ppm an acid value of 0. 1 0 mgKOH/g), and 89.0 ml (1 .6 mmol) of ethylene glycol which is an initiator, and 0.26 ml (0 8 
mmol) of tin octylate which is a catalyst, followed by adding 69.2 g (480.1 mmol) of a lactide monomer so that total molar 

, ^ ^ CaPr0 ' aCt0ne iS adjUStSd l ° 60/40 While further a 9 ftatin 9 at 180 ° C 10 synthesize a lactide/caprolactone 
(=60/40) copolymer. r 

[0636] Molecular weight of the copolymer obtained was 86,000. the average continuous chain length of lactide units 
was 4.7. the average continuous chain length of lactone units is 2.3. Tg was -14 0°C and Tm was 138 0°C 

™ S 2 3 S I' eet h3Ving thickness of 2 mm molded fr °™ the copolymer by a compression molding, elasticity was 
70 kgf/cm . tens.le strength was not less than 63 kgf/cm 2 , and elongation at rupture was not less than 1220%. 

55 [Example IX-4] 

[0638] A polymerization was continuously conducted at 1 80°C by adding 692 g/h (4.8 mol/h) of a lactide monomer 
(water content of 70 ppm, an acid value of 0. 1 2 mgKOH/g), 709 ml/h (6.4 mol/h) of a caprolactone monomer (water con- 
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tent of 70 ppm, an acid value of 0.1 0 mgKOH/g), and 1 .1 g/h (5.3 mmol/h) of aluminum isopropox.de which ,s an n t,ator 
through an extruder type reactor, followed by adding 692 g/h (4.8 mol/h) of a lactide monomer » 0 
of lactide/caprolactone is adjusted to 60/40 at 1 80°C to further polymerize a lact,de/oaprolactone (=60/40) copolymer. 
[0639] Molecular weight of the copolymer obtained was 80,000, the average continuous chain length of lactide un,ts 
was 4 6 the average continuous chain length of lactone units is 2.3, Tgr was -13.8°C, and Tm was 135.7 C. 
ro6401 ' In a sheet having thickness of 2 mm molded from the copolymer by a compression molding elast.c.ty was 
71 kgf/cm 2 tensile strength was not less than 68 kgf/cm 2 , and elongation at rupture was not less than 1320 /.. 

[Example IX-5] 

ro6411 Polymerization was conducted at 1 BOX by adding 41 .52 g (288.06 mmol) of a lactide monomer (water con- 
tent of 70 ppm, an acid value of 0.12mgKOH/g), 49.6 ml (447.9 mmol) of acaprolactone monomer (water content of 7 
ppm an acid value of 0.10 mgKOH/g). and 89.0 nl (1 .6 mmol) of ethylene glycol which is an .nit.ator, and 0.26 ml (0^8 
mmol) of tin octylate which is a catalyst, followed by adding 96.9 g (672.1 mmol) of a lact.de —c I M_ 3 n 
(191 .9 mmol) of acaprolactone monomer so that total molar ratio of lactide/caprolactone is adjusted to 60/40 wh.le fur 
ther agitating at 180°C to synthesize a lactide/caprolactone (=60/40) copolymer. ^ ttm ^ Mm . m t tm 
[0642] Molecular weight of the copolymer obtained was 85,1 00, the average cont.nuous chain length oflact.de un.ts 
was 5 1 the average continuous chain length of lactone units is 3.4, Tg was -33.8°C, and Tm was 158.1 C. 
r06431 ' In a sheet having thickness of 2 mm molded from the copolymer by a compression molding. elast.crty was 
22 kgf/cm 2 , tensile strength was not less than 35 kgf/cm 2 , and elongation at rupture was not less than 1200 /«, 

[Example IX-6] 

[0644] Polymerization was conducted at 1 80°C by adding 41 .52 g (288.06 mmol) of a lactide monomer (water con- 
tent of 70 ppm, an acid value of 0.12 mgKOH/g), 49.6 ml (447.9 mmol) of a caprolactone monomer (water content of 70 
ppm, an acid value of 0.1 0 mgKOH/g), and 89.0 nl (1 .6 mmol) of ethylene glycol which is an .nitiator, and 0.26 ml (0.8 
mmol) of tin octylate which is a catalyst. ,v » 

[0645] Subsequently. 21 .3 ml (1 91 .9 mmol) of a caprolactone monomer was added, and 96.9 g (672.1 mmol) of a 
actidi monomer was added so that molar ratio of lactide/caprolactone is adjusted to 60/40 ^ile agitatmg at 180 C to 
synthesize a lactide/caprolactone (=60/40) copolymer having total molar ratio of lact.de/caprolactone 60/40 at a term.- 

tj^^^o^^htof the copolymer obtained was 82,000. the average continuous chain length of lactide units 
was 5 7, the average continuous chain length of lactone units is 3.7, Tg was -13.3°C, and Tm was 56.8 C and 152. I& 
[0647] In a sheet having thickness of 2 mm molded from the copolymer by a compression molding, elast.c.ty was 
305 kgf/cm 2 . tensile strength was 37 kgf/cm 2 , and elongation at rupture was not less than 380%. 
[0648] The above results are shown in Table IX-1 . 
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Unit: In the elasticity and tensile strength, it is kgf/cm 2 , 
in the elongation at rupture, it is %, and, in the glass transition 
temperature Tg, it is *C 



[0649] A number average continuous chain length: 1 LL(1 ) is the length of the lactide unit at a termination period of 
the step 1 , lCap(1) is the length of the lactone unit at a termination period of the step 1 , 1 LL is the length of the lactide 
unit at a termination period of the step 2, 1Cap is the length of the lactone unit at a termination period of the step 2, 
1 LL(B) is the length of the lactide unit in a block portion, and 1LL(R) is the length of the lactide unit in a random portion. 

75 

POSSIBILITY OF UTILIZATION IN INDUSTRY 

[0650] According to the No. I in the present invention, there can become readily designed aliphatic polyesters hav- 
ing a controlled thermal decomposition property, hydrolability, and biodegradability without affecting to other physical 

20 properties, and there is provided a method for the preparation of such the aliphatic polyesters. 

[0651] In the particle-state composition for agriculture and gardening of the No. II in the present invention, biode- 
gradability in a coating thin layer can become appropriately and selectively lowered, a duration period of time a fertiliz- 
ing effect can be controlled, and the coating thin layer is disintegrated and decomposed by microorganisms in soil after 
elution of a fertilizer, whereby, it is not remained in soil. Further, it has an effect that residual components disappear after 

25 a cultivation period of farm products by disintegration and decomposition of the coating thin layer, and it becomes easy 
to control a supply of the fertilizer. 

[0652] In the particle-state composition for agriculture and gardening of the No. Ill in the present invention, opera- 
bility of solvent is excellent in a period of formation of a coating thin layer, and a duration period of time of a fertilizing 
effect can be controlled in the particle-state composition for agriculture and gardening obtained, and the coating thin 
30 layer is disintegrated and decomposed by microorganisms in soil after elution of a fertilizer, whereby, it is not remained 
in soil. Further, it has an effect that residual components disappear after a cultivation period of field products by disin- 
tegration and decomposition of the coating thin layer, and it becomes easy to control a supply of the fertilizer. 
[0653] In the base film for a marking film of the No. IV in the present invention, there is employed an aliphatic cel- 
lulose ester derivative obtained by a ring-opening graft polymerization of a cyclic ester with a fatty acid cellulose ester 
having hydroxyl groups. And, it does not contain additives having a migrating property compared to conventional pub- 
licly-known mixed-type plasticizers having a low or high molecular weight, it is most appropriate as utilization for the 
derivative. 

[0654] By the use of the heat-sensitive transfer picture image recording material formed by the cyclic ester-modified 
cellulose ester derivative of the No. V in the present invention, there can be obtained a printed picture image having a 
high coloring concentration while maintaining a strippability. 

[0655] By setting up the heat-resistible protecting layer composed of the cyclic ester- modified cellulose ester deriv- 
ative of the No. VI in the present invention onto an opposite surface to surface having a heat-transfer ink layer in a sub- 
strate, the following excellent effects can be obtained, and an excellent printing quality can be obtained, (i) Occurrence 
of a sticking phenomenon can be sufficiently prevented, (ii) There can be suppressed occurrence of a migrating phe- 
nomenon of constructing components in the heat- resistible protecting layer toward a surface of an ink layer and a block- 
ing phenomenon even in the case of storing a heat-sensitive transfer picture image recording medium for a long period 
of time or under a high temperature in a roll state, (iii) Staining of a thermal head is suppressed which is caused by the 
heat-resistible protecting layer shaved by an abrasion force with the thermal head. 

[0656] In the conductive coating composition of the No. VII in the present invention in which there are mixed a con- 
ductive carbon black and a scaly graphite in a specified proportion, since the scaly graphite is not apt to be separated 
from resin components and to precipitate, there is shown an effect that it is excellent in storage stability for a long time 
of period and, since those connect each other, there can be repeatedly and efficiently obtained an effect that it elevates 
conductivity in a coating layer. 

[0657] By the use of a cellulose ester derivative obtained by a ring-opening graft polymerization of a cyclic ester 
with a cellulose ester having hydroxyl groups, since there is shown an effect that contact of the scaly graphite itself is 
often caused and conductivity in a coating layer is elevated by connection of the scaly graphite with the scaly graphite, 
there can be formed a coating layer which is excellent in adhesion to an article to be coated and a finishing coating, and 
which is excellent in conductivity. 
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[0658] According to the No. VIII in the present invention, there can be obtained a moisture- curable type graft copol- 
ymer which is useful for a single-liquid type coating and a sealing agent, and a coating composition containing the 
copolymer, in which there is not a problem such as a toxicity and an irritative property, and which is excellent in dryability 
and does not deteriorate physical properties in a coating layer. 

[0659] According to the No. IX in the present invention, there can be obtained a lactide/l acton e copolymer which is 
excellent in a heat resistance and an impact resistance, and there can be stably obtained the copolymer in a low cost. 



Claims 



15 2. 



20 3. 



An aliphatic polyester, which is an aliphatic polyester composed of at least one kind of a monomer unit of any one 
of a lactone or a lactide, wherein a proportion of the number of the alcohol terminals is not more than 50% and/or 
a proportion of the number of the carboxylic acid terminals is not more than 30% based on the number of total ter- 
minals in the aliphatic polyester. 

An aliphatic polyester claimed in claim 1 , wherein a proportion of the number of the alkyl group terminals and/or 
alkenyl group terminals (herein, the alkyl group and/or alkenyl group is a group having a straight chain, cyclic or 
branched chain which contain a carbon number of 1-24 pieces) is not less than 30% based on the total terminals 
in the aliphatic polyester. 

An aliphatic polyester claimed in any one of claim 1 or 2 wherein there is contained a bond produced by allowing 
to react a modifier with the alcohol terminals and/or carboxylic acid terminals in 0.2-40 pieces on average based on 
one molecule of a polymer after modifying. 

4. An aliphatic polyester claimed in claim 3, wherein the bond produced by allowing to react the modifier is at least 
25 one selected from the group consisting of urethane bond, ether bond, ester bond, and amide bond. 

5. A method for the preparation of an aliphatic polyester by adjusting a proportion of the number of the alcohol termi- 
nals to not more than 50% and/or a proportion of the number of the carboxylic acid terminals to not more than 30% 
based on the number of total terminals, in which at least one kind of a lactone or lactide is polymerized by ring- 
opening using at least one kind of a monoalcohol having a high boiling point or a metal alkoxide as an initiator. 

A method for the preparation of an aliphatic polyester claimed in claim 5 wherein there is contained a bond pro- 
duced by allowing to react a modifier to terminals in the aliphatic polyester having the alcohol terminals and/or the 
carboxylic acid terminals in 0.2-40 pieces on average. 

A particle-state composition for agriculture and gardening characterized in that surface of a particle-state fertilizer 
is coated by a coating material ll-A alone or a mixture of the coating material ll-A with a coating material ll-B, the 
coating material ll-A is composed of a terminal-controlled aliphatic polyester, the terminal-controlled aliphatic pol- 
yester is an aliphatic polyester composed of at least one kind of monomer units of any one of a lactone or a lactide, 
and in which a proportion of the number of the alcohol terminals is not more than 50% and/or a proportion of the 
number of the carboxylic acid terminals is not more than 30% based on the number of total terminals in the aliphatic 
polyester, the coating material ll-B is composed of at least one kind of selected from the group consisting of an ole- 
fine polymer, a copolymer containing an olefine, a vinylidene chloride polymer, a copolymer containing vinylidene 
chloride, a diene-based polymer, waxes, a petroleum resin, a natural resin, a cellulose acetate resin, a polycapro- 
45 lactone and, oils & fats and a modified product therefrom. 

8. A particle-state composition for agriculture and gardening claimed in claim 7, wherein a proportion of the number 
of the alkyl group terminals and/or alkenyl group terminals (herein, the alkyl group and/or alkenyl group is a group 
having a straight chain and cyclic or branched chain which contain a carbon number of 1 -24 pieces) is not less than 

50 30% based on the total terminals in the aliphatic polyester. 

9. A particle-state composition for agriculture and gardening claimed in any one of claim 7 or 8, wherein the terminal- 
controlled aliphatic polyester is an aliphatic polyester obtained by allowing to react a modifier with the alcohol ter- 
minals and/or the carboxylic acid terminals in an aliphatic polyester composed of at least one kind of monomer 
units of a lactone or a lactide, and bonds produced by allowing to react the modifier are contained in 0.2-40 pieces 
on average based on one molecule of a polymer after modifying. 

10. A particle-state composition for agriculture and gardening claimed in claim 9, wherein the bonds produced by allow- 
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ing to react the modifier is at least one kind selected from the group consisting of a urethane bond, an ether bond, 
an ester bond, and an amide bond. 

11. A particle-state composition for agriculture and gardening claimed in claim 7, wherein the coating material ll-B is a 
polycaprolactone, a cellulose acetate, or a mixture thereof. 

12. A particle-state composition for agriculture and gardening claimed in claim 7 or 1 1 , wherein there are further added 
inorganic fillers and/or additives for resins. 

1 3. A particle-state composition for agriculture and gardening claimed in claim 1 2, wherein the inorganic fillers are talc, 
calcium carbonate, or a mixture thereof. 

14. A particle-state composition for agriculture and gardening characterized in that the surface of a particle-state ferti- 
lizer is coated by a coating material ll-A alone or a mixture of the coating material ll-A with a coating material ll-B, 
the coating material ll-A is composed of a terminal -control led aliphatic polyester, the terminal-controlled aliphatic 
polyester is an aliphatic polyester composed of at least one kind of monomer units of any one of a lactone or a lac- 
tide and in which a proportion of the number of the alcohol terminals is not more than 50% and/or a proportion of 
the number of the carboxylic acid terminals is not more than 30% based on the number of total terminals in the 
aliphatic polyester, the coating material ll-B is composed of at least one kind of selected from the group consisting 
of an olefine polymer, a copolymer containing an olefine, a vinytidene chloride polymer, a copolymer containing 
vinylidene chloride, a diene-based polymer, waxes, a petroleum resin, a natural resin, a cellulose acetate resin, a 
polycaprolactone and, oils & fats and a modified product therefrom. 

15 A particle-state composition for agriculture and gardening claimed in claim 13, wherein the cyclic ester-modified 
cellulose ester is a cellulose derivative obtained by a ring opening graft polymerization of a cyclic ester with a cel- 
lulose ester having hydroxyl groups. 

16 A particle-state composition for agriculture and gardening claimed in claim 15, wherein the cellulose ester having 
hydroxyl groups is a cellulose acetate, a cellulose acetate-butylate, a cellulose acetate-propionate, and a mixture 
thereof. 

17. A particle-state composition for agriculture and gardening claimed in claim 15, wherein the cyclic ester is e-capro- 
lactone. 

18. A particle-state composition for agriculture and gardening claimed in claim 14, wherein the coating material ll-B is 
a polycaprolactone, a cellulose acetate, and a mixture thereof. 

19. A particle-state composition for agriculture and gardening claimed in 14, wherein there are further added inorganic 
fillers and/or additives for resins. 

20. A particle-state composition for agriculture and gardening claimed in 1 9, wherein the inorganic fillers are talc, cal- 
cium carbonate, or a mixture thereof. 

21. A base film for a marking film characterized by comprising a resin primarily containing a fatty acid cellulose ester 
derivative of a fatty acid obtained by a ring-opening graft polymerization of cyclic esters to a fatty acid cellulose 
ester having hydroxyl groups. 

22 A base film for a marking film claimed in claim 21 , wherein the fatty acid cellulose ester having hydroxyl groups is 
at least one kind selected from the group consisting of a cellulose acetate, a cellulose acetate-butylate, and a cel- 
lulose acetate-propionate. 

23. A base film for a marking film claimed in claim 21 or 22. wherein the fatty acid cellulose ester having hydroxyl 
groups is a cellulose acetate having a substitution degree of acetyl groups of 1-3. 

24. A base film for a marking film claimed in any one of claims 21 -23, wherein the cyclic esters are e-caprolactone. 

25. A base film for a marking film claimed in any one of claims 21-24, wherein e-caprolactone is graft-polymerized in 2- 
50 mol based on glucose unit in the fatty acid cellulose ester having hydroxyl groups. 
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26. A base film for a marking film claimed in any one of claims 21-25, wherein a mass average molecular weiqht is 
200,000-2,000,000 in the fatty acid cellulose ester derivative. 

27. A heat-sensitive transfer picture image recording material wherein a dye receiving layer in heat-sensitive transfer 
5 picture image recording material is composed of a cyclic ester-modified cellulose derivative obtained by a ring- 
opening polymerization of a cyclic ester to a cellulose ester derivative having hydroxyl groups. 

28. A heat-sensitive transfer picture image recording material claimed in claim 27, wherein a dye receiving layer is 
coated on at least one surface of a base material. 

10 

29. A heat-sensitive transfer picture image recording material claimed in claim 27, wherein the cellulose derivative hav- 
ing hydroxyl groups is a cellulose acetate. 

30. A heat-sensitive transfer picture image recording material claimed in claim 27, wherein the cyclic ester is e-caprol- 
« acton e. ' r 



31. 



20 



25 
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32. 



33. 



A method for the preparation of a heat-sensitive transfer picture image recording material wherein a dye receiving 
layer is formed by coating a solution of a cyclic ester-modified cellulose derivative obtained by a ring-opening 
polymerization of a cyclic ester with a cellulose derivative having hydroxyl groups. 

A heat-transfer recording medium which comprises setting up a heat-transfer ink layer on the surface of a support- 
ing material, and setting up a heat-resistible protecting layer on other surface of the substrate and in which the 
heat-resistible protecting layer is composed of a cyclic ester-modified cellulose derivative obtained by a ring-open- 
ing graft-polymerization of a cyclic ester to a cellulose derivative having hydroxyl groups. 

A heat-transfer recording medium claimed in claim 32, wherein the cellulose derivative having hydroxyl qrouos is a 
cellulose acetate. y K 



34. A heat-transfer recording medium claimed in claim 32, wherein the cyclic ester is e-caprolactone. 



35. 



35 



A conductive coating composition which comprises formulating 75-85% by mass of a conductive coating resin (A) 
composed of 2-20% by mass of a cellulose ester derivative (a) obtained by a ring-opening graft-polymerization of 
cyclic esters to a cellulose derivative having hydroxyl groups and 98-80% by mass of a resin for coating (b) [total of 
(a) and (b) is 100% by mass] and 25-15% by mass of a conductive pigment (B) [total of (A) and (B) is 100% by 
mass] composed of 40-60% by mass of a conductive carbon black (c) and 60-40% by mass of a scalv qraphite (d) 
[total of (c) and (d) is 100% by mass]. ya K K ) 

36. A conductive coating composition claimed in claim 35, wherein the cellulose ester having hydroxyl groups is at least 
one kind selected from the group consisting of a cellulose acetate, a cellulose acetate-butylate, a cellulose acetate- 
propionate, and a cellulose acetate-nitrate. 

37. A conductive coating composition claimed in claim 35 or 36, wherein the cellulose ester having hydroxyl groups is 
a cellulose acetate having an acetyl group substitution degree of 1 -2.9. 

45 38. A conductive coating composition claimed in any one of claims 35-37, wherein the cyclic esters are e-caprolactone. 

39. A conductive coating composition claimed in any one of claims 35-38, wherein the cellulose ester (a) contains 1- 
50 mol of a graft-polymerized e-caprolactone based on glucose unit in the cellulose ester having hydroxyl groups. 

so 40. A conductive coating composition claimed in any one of claims 35-39, wherein mass average molecular weight is 
50,000-1 ,000,000 in the cellulose ester derivative (a). 

41. A graft copolymer characterized in that a graft copolymer (I) is obtained by copofymerization of 1-30% by mass of 
a cellulose ester derivative (a) obtained by a ring-opening graft-polymerization of a cyclic ester to a cellulose deriv- 
55 ative having hydroxyl groups with 99-70% by mass of a polymerizable unsaturated monomer (b) [total of (a) and (b) 
is 1 00% by mass], and introduction of an isocyanate group component into the graft copolymer is conducted by the 
use (i) of an isocyanate group^ontained unsaturated monomer (f) as a portion of a polymerizable unsaturated 
monomer, or by the reaction (ii) of a pofyisocyanate compound (c) to an active hydrogen-contained polymerizable 
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monomer (h) which is employed as a portion of the polymerizable unsaturated monomer (b) [in the case, total of 
(b) and (c) correspond to 70-99% by mass of the above-described (b), and isocyanate group content is 0.5-28.5% 
by mass in the graft copolymer (I)]. 

5 42. A graft copolymer claimed in claim 41 , wherein mass average molecular weight is 2,000-1 50,000. 

43. A graft copolymer claimed in claim 41, wherein a glass transition temperature is 0-90°C. 

44. A coating composition which contains a graft copolymer (I) claimed in claim 41 or 42, and at least one kind of com- 
w ponents described below which are optionally added; 

a polyisocyanate compound (II), 

a cellulose ester derivative (III), 

15 

a modified vinyl-based copolymer (III*) not containing an isocyanate group component which is obtained by a 
copolymerization of 5-75% by mass of the cellulose ester derivative (III) with 25-95% by mass of other polym- 
erizable unsaturated monomer (g) (total of (III) and (g) is 100% by mass), 

20 a graft copolymer (IV) which is obtained by a copolymerization of 3-30% by mass of a macromonomer (m) with 

70-97% by mass of other polymerizable unsaturated monomer (J) (it is the component (b) except the compo- 
nent (h)) (total of (m) and (j) is 100% by mass), and, 

a nonaqueous dispersed resin (V), in which the graft copolymer (I) is contained in not less than 50% by mass 
25 in the total resin solid components which are composed of the (I), (II). (Ill), (III 1 ). (IV), and (V) which are 100% 

by mass. 

45. A coating composition claimed in claim 44, wherein the polyisocyanate compound (II) is contained in 0.5-40% by 
mass based on the total resin solid components. 

30 . . 

46. A coating composition claimed in claim 45, wherein the polyisocyanate compound (II) is a polymer (e) containing a 
low molecular weight compound (d) having at least two isocyanate groups in the molecule or an unsaturated mon- 
omer (f) having an isocyanate group. 

35 47. A coating composition claimed in any one of claims 44-46, wherein the cellulose ester derivative (III) is contained 
in 0.5-20% by mass based on total solid resin components. 

48. A coating composition claimed in any one of claims 44-47, wherein the modified vinyl-based copolymer (III') is con- 
tained in 1-30% by mass based on total resin solid components. 

40 

49. A coating composition claimed in any one of claims 44-48, wherein the graft copolymer (IV) is contained in 1-20% 
by mass based on total solid resin components. 

50. A coating composition claimed in any one of claims 44-49, wherein the nonaqueous dispersed resin (V) (resinous 
45 components) is contained in 0.5-50% by mass based on total solid resin components. 

51. A coating composition claimed in claim 50, wherein the nonaqueous-dispersed resin (V) is resinous components 
in a dispersed liquid of polymer particles (q) having a glass transition temperature of 0-100°C obtained by polym- 
erization of a polymerizable unsaturated monomer (g) in a nonaqueous solvent underthe presence of a dispersant 

so which is a polymer (p) having a mass average molecular weight of 3,000-1 50,000. 

52. A lactide/lactone copolymer wherein an average continuous chain length is at least 3 in a lactide unit and an aver- 
age continuous chain length is 1 -1 0 in a lactone unit, and in which the lactide unit is composed of a random portion 
having the average continuous chain length of not more than 5 and a block portion having the average continuous 

55 chain length of more than 5, and a number average continuous chain length 1 LL(B) in the block portion is satisfied 
by formula described below; 

1 LL(B) 2 > (f L/(f L+fCap)) 3 x23 
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(wherein, fL is a component of a lactone in the factide/lactone copolymer and fCap is a component of a lactide in 
the lactide/lactone copolymer). 

53. A method for the preparation of a lactide/lactone copolymer having an average continuous chain length of not less 
than 3 in the lactide unit and an average continuous chain length of 1-10 in the lactone unit or a lactide/lactone 
copolymer as claimed in claim 52, characterized in that a polymerization is conducted by adding residual lactide 
during or after a polymerization of 2-85% of the lactide in total lactide components with the lactone. 

54. A method for the preparation of a lactide/lactone copolymer having an average continuous chain length of not less 
than 3 in the lactide unit and an average continuous chain length of 1-10 in the lactone unit or a lactide/lactone 
copolymer having an average continuous chain length of 1-20 in the lactide unit and an average continuous chain 
length of not less than 3 in the lactone unit, or a lactide/lactone copolymer as claimed in claim 52, characterized in 
that a polymerization is conducted by adding residual lactide and lactone during or after a polymerization of 2-85% 
of the lactide in total lactide components with 50-98% of the lactone in total lactone components. 

55. A method for the preparation of a lactide/lactone copolymer having an average continuous chain length of not less 
than 3 in the lactide unit and an average continuous chain length of 1-10 in the lactone unit or a lactide/lactone 
copolymer having an average continuous chain length of 1-20 in the lactide unit and an average continuous chain 
length of not less than 3 in the lactone unit, or a lactide/lactone copolymer as in claim 52, characterized in that there 
is repeatedly conducted an operation by adjusting the ratio of a lactide/lactone unit number to not more than 2.5 
and adding at least one of residual lactide and lactone during or after a polymerization of 2-85% of the lactide in 
total lactide components with 50-98% of the lactone in total lactone components. 
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1. □ Claims Nos.: 

because they relate to subject matter not required to be searched by this Authority, namely: 



2, □ Claims Nos.: 

because they relate to parts of the international application that do not comply with the prescribed requirements to such an 
extent that no meaningful international search can be carried out, specifically: 



3. □ Claims Nos.: 

because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a). 



Box II Observations where unity of invention is lacking (Continuation of item 2 of first sheet) 



This International Searching Authority found multiple inventions in this international application, ss follows: 

Claims 1-13 pertain to an aliphatic polyester, a process for producing an 
aliphatic polyester, and an agricultural or horticultural, particulate 
composition containing the aliphatic polyester of claims 1-4. Claims 14-20 
pertain to an agricultural or horticultural, particulate composition not 
containing the aliphatic polyester of claims 1-4. claims 21-26 pertain to a 
base film for marking films which does not contain the aliphatic polyester of 
claims 1-4. Claims 27-31 pertain to a thermal transfer image receptor not 
containing the aliphatic polyester of claims 1-4 and to a process for producing 
the same. Claims 32-34 pertain to a thermal transfer recording medium not 
containing the aliphatic polyester of claims 1-4. Claims 35-40 pertain to a 
conductive coating composition not containing the aliphatic polyester of claims 
1-4. Claims 41-51 pertain to a graft copolymer and a coating composition 
containing the graft copolymer. Claims 52-55 pertain to a lactide/lactone 
copolymer and a process for producing the same . These eight groups of inventions 
are not considered to be a group of inventions so linked as to form a single 
aeneral inventive concent. 

As all required additional search fees were timely paid by the applicant, this international search report covers alt searchable 
claims. 

As all searchable claims could be searched without effort justifying an additional fee, this Authority did not mvite payment 
of any additional fee. 

As only some of the required additional search fees were timely paid by the applicant, this international search report covers 
only those claims for which fees were paid, specifically claims Nos.: 



No required additional search fees were timely paid by the applicant Consequently, this international 
search report is restricted to the invention first mentioned in the claims; it is covered by claims Nos.: 



Remark on Protest Q The additional search fees were accompanied by the applicant's protest. 

Kl No protest accompanied the payment of additional search fees. 
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